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POST OFFICE EMPLOYES. 


On Thursday, the 12th inst., the Postmaster - General 
received a deputation representing the various branches 
of the indoor section of postal and telegraph servants. 
The representatives expressed their views, and the Post- 
master-General expressed his, with an engaging frankness 
and indications of mutual esteem which it would be 
difficult t» parallel in any other assembly of employer 
and employed, and which, we believe, could not be approached 
in such a conference of S:ate tervants in any other 
country than our own. The representatives claimed that 
the recommendations of the Bradford Committee should 
be given effect to immediately. One member of the deputa- 
tion stated that the present profit of 4 or 5 millions ought 
to be distributed among the staff. Such a statement is 
likely to be taken by the Press and the public as indicative 
of the aims of postal servants. We doubt if such a view 
was seriously entertained even by the representative who 
expressed it. Anyone having experience of deputations is 
well aware that there is considerable danger that carefully 
reasoned proposals may be jeopardised by individual indis- 
cretions. The claim to the whole profit was not an original 
remark, but resulted from the questionings of the Chancellor 
of the Exchequer. Those who receive deputations are ex- 
perts, whilst those who attend them are sometimes not. 
Hence it frequently happens that inexperience of the unusual 
conditions leads a representative to say something which other 
representatives have to repudiate, and which he himself does 


_ not really intend. The claim to the whole profit is certainly 


on record, but should not be allowed to prejudice the judge- 
ment on less preposterous claims. Lord Stanley’s reply to 
the deputation shows that the officials of his Department 
have given careful consideration to the claims of the em- 
ployés. He produced clear evidence that the Bradford Com- 
mittee was not regarded as an arbitration committee by 
either side; and, in the lamentable omission of that Com- 
mittee to comply with the terms of their reference, he 
explained that the Post Office had fallen back upon the 
evidence given before the Committee rather than upon the 
recommendations of the Committee itself. Without going 
into full details, the Postmaster-General intimated that in 
the largest provincial towns the minimum wages of the men 
would be raised; in all places, except the smallest provincial 
towns, there will be an additional increase of pay at the age 
of 25, and in the smaller towns the maximum will be 
raised; the wages will in future be paid weekly instead of 
monthly. The minimum pay of the women staff would be 
increased in London and the largest provincial towns, and 
in the smaller offices there will be a higher maximum. There 
will be an increase in the scale of pay.of the overseers, and 
there will be greater opportunities of promotion by a large 
increase in the number of the class immediately above the 
rank and file, It is recognised that the existing classifica. 
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tion of towns based on the unit of work is unsatisfactory, 
and they will be re-classified for the purpose of deciding 
whether they are expensive or cheap towns to live in. In 
concleding his statement, Lord Stanley frankly recognised 
that the men would want more, and Mr. Davis, who intro- 
duced the deputation, as frankly admitted that they were 
not satisfied. The influence of Parliament on such matters, 
towhich we referred in our issue of September 23rd last, was 
to be seen in Lord Stanley’s concluding sentence :—‘ When 
I come to justify the course I propose to take in the House 
of Commons, which, after all, is the final arbiter in all such 
cases, I shall not be in the least afraid of stating my case, 
and having your case stated by several hon. members 
against me, and, at the end, of being prepared to stand or 
fall by the decision of the House of Commons as to whether 
the course I am taking is one that is fair and equitable both 
to the Post Office who are paid, and to the taxpayers who 
pay.” When the subject comes before the House, as it 
shortly must, we hope that careful consideration will be 
given to it, and that the Postmaster-General will not make 
any concessions to Parliamentary agitation. Post Office 
employés are entitled to expect fairness and justice, but it 
would be a misfortune for them, as well as for the taxpayer, 
if the power of Parliamentary irritation were permitted to 
influence the settlement of their remuneration. 


Single-Phase ELSEWHERE in this issue we give an 
Railway Traction. gocount of the circumstances connected 
with the decision of the London, Brighton and South Coast 
Railway Co. to adopt electric traction on their suburban 
railways, using overhead conductors fed with single-phase 
alternating current at high pressure, together with some 
particulars of the installation and equipment designed for 
that purpose by Mr. Philip Dawson. The importance of 
this departure is due to the magnitude of the undertaking, 
which will probably culminate in the conversion to electric 
traction of the whole of the network of lines belonging to the 
Brighton Co. in South London and the adjoining suburbs. 

- We have consistently maintained, ever since the subject 
was raised by Mr. Langdon in 1900, that the third rail at 
500 volts must give way to overhead conductors fed with 
alternating currents at high pressure for the electrification 
of main line railways; but the three-phase motor, as we 
pointed out at that time, was not suitable for suburban 
work, and it was not until the evolution of a satisfactory 
single-phase motor was announced that we were able to 
advocate the adoption of alternating currents on suburban 
lines also. We are gratified to find that our attitude, which bas 
not been exempt from criticism, has been fully vindicated by 
the action of the Brighton Co., which is to be congratulated 
on its progressive spirit and freedom from prejudice. 

Be it noted, however, that this is no experiment upon 
which the company is embarking. There is not a single 
piece of apparatus which has not already been subjected to 
exhaustive trials. The mechanical construction of the 
single-phase railway motor is essentially the same as that 
of the ordinary D.C. motor, and in point of sparking and 
heating, the former is in no way inferior to the latter. 
The controllers are simple, and are constructed on familiar 
lines, and the overhead construction and mode of collection 
have been proved satisfactory by experience extending into 
years. There is not the slightest reason to doubt the com- 
plete success of the project. 

And not only in the electrical features will improvements 
be effected. As we pointed out in a leaderette in July last, 
the ventilation, and the provision for ingress and egress, of 
the type of electric railway car which has attained such wide 
popularity are lamentably inadequate, and bitter complaints 
have been made by passengers on the northern electric rail- 


ways with regard thereto. In the new coaches which Mr. 
Dawson has designed, both these features have received due 
consideration, and the objections to the present arrangements 
have been completely obviated. We regard the scheme as a 
whole as an important step in advance, and we strongly 
commend the details to the notice of railway directors who 
are contemplating the conversion of their lines. 


Blectricity Supply _ A FEW weeks ago we gave a brief out- 
in the line of some very important proposals 
Metropolitan Area. which bave been made by companies 


relating to the future electric power supply in the Metro- 
politan neighbourhood. These applications, which are to 
come before Parliamentary Committees in a short time, are 
made by several of the existing and more important London 
elcctric lighting companies, and on behalf of a new company 
which it is proposed to form and which is alleged to have 
very strong financial support. Naturally enough the works 
which are already supplying electricity in the areas which 
these new projects have scheduled, are up in arms at the 
prospect of competition, and there is every reason to 
anticipate an interesting struggle at the committee stage 
of the new Bills, if nothing happens to interfere with their 
passing through the necessary standing order preliminaries. 
The municipal authorities who regard the systems 
which they have established as being particularly 
threatened, have been putting their heads together with a 
view to adopting strong combined opposition. They held a 
conference at Shoreditch Town Hall on Wednesday last 
week, under the presidency of the Mayor of Shoreditch, and 
representatives of 21 borough councils were present. After 
much discussion it was resolved to appoint an executive to 
conduct the opposition. 

Among the proposals which came before the conference 
was one for the formulation of a joint municipal scheme for 
the erection of a large generating station, or stations, 
which would eupply electricity in bulk to any or all of the 
boroughs who needed it to supplement the output of 
their existing stations, as and when the demand increased. 
It seems, however, that this idea met -with so little 
approval from the delegates assembled that the resolu- 
tion which was moved on the point was eventually 
withdrawn. The feeling of those who opposed the 
combined municipal station was that the existing stations 
are sufficiently large for the needs of the respective 
boroughs, and that even if the companies do get the powers 
for which they ask, the municipal systems are in a position 
to successfully compete with them. We have nothing to 
say at the present juncture on the relative merits of existing 
municipal systems versus the new projects in Loudon, beyond 
expressing the belief that something will bave to be done by 
municipalities to meet the difficulties which surround the con- 
tinual extension of stations in the London area. It has been 
shown at Shoreditch that these difficulties have been very real 
and very costly. 

If there is going to be in the near future that great 
development of the use of electricity for all purposes in 
the metropolitan area that one is reasonably justified in 
expecting, the situation will have to be met by measures 
which are not the outcome of prejudice or want of fore- 
sight. Parliamentary committees have, of recent years, been 
able to analyse the position of affairs in relation to electricity 
supply. pretty accurately, and no doubt the present matter 
may be safely left in such hands, so that the ultimate good 
of the greater number may result, and so that the future of 
electricity supply in London may be subjected to no unwise 
restrictions. But who can say what is likely to be the 
attitude of the next Parliament, before which this matter 
-~ come for final settlement, toward such a problem 
as this ? 


Refuse Destructors: MR. ADAMS'S paper on combined 

A Discussion. destructor electricity works — 
a question of considerable moment in towns of 
moderate size, in spite of all arguments to the contrary— 
provided a very suitable “bone of contention” for the 
Institution member with an eye to every-day problems in 
economics, Certain it is that the author provided a pill very 
difficult to swallow in the case of the majority of his hearers. 
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The paper, however, brought out many items of interest, not 
the least being the most suitable situation for a destructor 


plant. 

Plainly speaking, if profitably developed, the electricity 
supply of a large borough should be so large as to render the 
combination of the works with a destructor plant a matter of 
minor importance; in a smaller town the combination of the 
two plants appears more justifiable. It is also clear that a 
destructor plant constitutes a nuisance to somebody wherever 
it may be located, and it is equally certain that a generating 
station may possibly prove a more costly nuisance still, when 
situated within the building area of a town. ‘Therefore, 
advocates of the separation of the two plants on the score of 
position, have little upon which to base their arguments. 
Our larger electricity works are continually removing to 
* larger and more commodious premises” outside the towns, 
and everything points to the necessity of approaching the 
location question with an open mind—municipal convenience 
frequently over-riding all other considerations. 

Again, we have the dust bogy trotted out as an argument 
against the juxtaposition of electricity and destructor works. 
But surely this is a case of straining out the gnat, for 
engineers are not unacquainted with the adverse circum- 
stances which attend the operation of electrical plant in 
situations far removed from the ‘* marble hall” dear to the 
municipal heart. 

Whilst bearing in mind that the primary function of refuse 
destructors is to destroy 1efuse, it cannot be gainssid that 
they have rendered, and will in increasing degree render, 
valuable aid in electricity generation, though whether to the 
extent suggesti\d by Mr. Adams, only those possessing the 
necessary enterptise and facilities for testing such a plant 
can determine. 


Conversion of Canels HILE many are endeavouring to have 
‘into. canals }ut upon a sound basis, enlarged, 
Blectric Railways. and worked by power, preferably elec- 
trically prcduced, Mr. F. F. Bennett, in Public Works, bas 
revived an idea which seems familiar to us, namely, that of 
draining the canals and converting them into electric rail- 
roads. 

Though we consider it better to rehabilitate the canals 
on water carriage lines, there is a good deal to be said in 
favour of the suggested change. Looked at from an electric 
railway standpoint, the canals provide ready-made cuttings 
or embankments level for long distances and not requiring 
much in the way of excavation to connect an upper reach 
with a lower one, by shaving off the top step and filling up 
the lower one. Some heavy work would be needed at such 
places as Lisburn or Slattocks where locks occur in rapid 
series, but even this difficulty would be minimised with the 
powerful tractive effects possible with electricity. 

The author of the paper points out the neglected state of 
the canals and their various defecte, including the low speeds. 
The latter point does not appeal to us as a very serious 
defect, for there is much stuff that is specially sent by slow 
routes in order to save warehouse charges, and the class of 
goods sent by canal can very well afford to be slow. A 
contant stream of coal can be sent forward by slow boats 
so that it shall arrive continuously, once the traffic has 
become established from point to point. We cannot, there- 
fore, agree with the author that canals have, or can have, 
no future because of their circuitous routes, slow service 
and shortness of water. ‘Lhe first is somewhat imaginative, 
for canals have very largely followed routes which the steam 
railways afterwards paralleled. Speed might be improved 
by electric traction, and water shortage could be made good. 
Even if circuitous, what must we say for the electric rail- 
ways which it is proposed to lay along their channels ? 

We are told that the canals pass through the most 
populous and pretty parts of the country. (ranting the 
population, is not this equally a plea for regeneration as 
canals ? Some 800 miles of canal route are selected for con- 
Version, with a capital of nearly 9 millions sterling. Where 
these touch tramway routes, they are to be suitably connected. 


The great feature. claimed, is the conneetion of the Jarge 
towns of Lancashire, Yorkshire, Staffordshire and Warwick- 
shire with London and the intervening districts. To carry 
out the scheme would call for 43 miles only of additioval 
lines. This provided, the system would serve 30 towns of over 
50,000 inhabitants, with a population within eight miles of 
either bank of over 13 miilions, or nearly 16 thousand per 
mile, a population greater than is found along any railway in 
England. The North-Wetern stands first at 10,000 per 
mile ; the average for England and Wales is only 2,012. 

The cost of conversion per mile is estimated at £5,697 
and the total cost of conversion and new construction is put 
at nearly five millions. Goods and passengers, at 2s. 6d. 
per ton and 3d. per passenger mile respectively, are to bring 
in a revenue of nearly four millions, on a basis of the 
average traffic of five of the chief railways. Only 200 
locomotives are to be allowed in all, to work the goods 
traffic. Power stations are to be placed at Aylesbury, 
Nottingham, Birmingham, Leeds and Wigan, ard the 
electrical equipment, including the 200 goods tractors 
and 504 passenger bogies, is to absorb something over 
seven millions sterling. Only 35,000 Kw. of plant is pre- 
vided in the whole of the five stations for 800 miles of 
line. Someone has surely blundered!! ‘The total cost is 
b:ought to some 20 millions, and there are to be no stations 
and no station staffs. Thus there would be no porters’ tips! ! ! 
Estimates are given for working costs, which leave a prc fii 
equal to 8 per cent. on the total cost of 20 millions. 

Mr. Bennett’s scheme is practically to convert the canal 
routes into electrically-operated goods railways, and where 
possinle to cater fur the k cal short-distince tramway clus. of 
passenger by running tramears at stated intervals. He 
dispenses with the ordinary railway station, and with 
sigualling as applied to railways, his working conditions 
approximating to those on a tramway. Lis estimates as tu 
passenger traffic, viz. 12 passengers per car-mile, are 
certainly not borne out by tramway experience, and at jd. 
per mile, local passengers to the larger towns would 
undoubtedly prefer the cheaper fares and greater facilities of 
city tramway systems. ‘bis will seriously redace the 
estimated passenger revenue suggested by the author. For 
goods traffic, in addition to the extensive tt rage facilities at 
present po:sessed by canal companies, we note that Mr. 
Bennett proposes to set aside some £1,779,654 for the 
pu ‘pose of developing dey ots, &c. 

We ure inclined to consider Mr. Bennett’s estimates 
plausible rather than accurate. He seems to present a god 
case when he gives the capital cost at nearly £24,000 per 
mile, seeing that there is no land to bay and the heavy 
engineering is practically done. English railways have 
cost £50.000 per mile. [rish lines, only £13,512 ; Scotch 
lines £47,350. Is £24,000 per mile fat wiong ? 

In fact, he offers canal conditions. Why not turn bis 
undoubted energies to the rehabilitation of tLe canals ? 
Parliament would lend a more willing ear, and the oppori- 
tion of the railway interest, if no less, would at least bear the 
suspicion of beiog more tainted. Railways have a sort of 
locus standi in opposing new railways; but the canals were 
here first, and the railways are guilty of obvious impertinence 
in opposing the rights of canals. Mr. Bennett’s railway could 
not deal with heavier goods than now dealt with by rail, 
while canals could do so. 

There are before us the examples of France, of Germany, 
and of Belgium, to show not merely the importance of canals 
to the trade of a country, but the necessity. May not the cry 
for tariffs, for protection, for other pailiatives of present 
hard times, largely arise from excessive rates for carriage, 
did people know it. Undoubtedly railway charges are 
exhorbitant and fatal to much business. 

The re-instatement of canals with electric power should 
provide an outlet for some of the energy now going to waste 
from the blast furnaces of this cvuntry. Pig-iron would, in 
effect, supply the motive power to haul its fuel and to haul 
itself to market. What is wanted in this country is honest 
pooling of interests, so that the canals may be put in order ; 
so that the iron industry may be improved by co-operative 
utilisation of its waste products. To bnild a fresh main line 
of railway on a tramway basis is, in our opinion, of doubtful 
promise, though with some reservations the author has well 
put forward his scheme, 
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THROUGH WHEATSTONE WORKING OVER 
A LINE OF 4,000 MILES. 


By T. W. STRATFORD-ANDREWS. 


TrHERAN is the terminal station of the Indo-European 
Telegraph Co.’s lines, which there join the lines and cables of 
the Indian Government Department, thus linking up with 
the routes through India to the Far East. 

A glance at the map showing the company’s line to 
Teheran, clearly indicates that the country traversed by this 
line must have presented many difficulties to the original 
construction, as well as to the efficient maintenance of the 
same. When the nature of the country is considered, as 
well as the number of relay stations and the climatic con- 
ditions, it is surprising that the messages arrive at the 
terminal station with such mechanical accuracy. 

Taking London as a starting point, it will perhaps make 
things clearer to the reader if we describe briefly the line as 
it now stands. 

From London to Lowestoft the company has at its dis- 
posal two land wires furnished by the Genera} Post Office. 
At Lowestoft these wires run underground, and are con- 
nected, one with a wire in the Norderney cable, the other 


tenance gangs have to see that this way is kept clear. In 
stormy weather, falling trees are a frequent source of partial, 
if not total, interruption, and flights of wild geese will fre- 
quently cause contacts, 

The most disturbing cause of interruption, however, is 
what is locally called “ reifeis,” a severe form of hoar frost. 
This collects on the wires, sometimes forming a sheet of ice 
from one wire to the other, and when oscillation is set up 
by the wind, wires are broken and the iron posts bent over. 
Many remedies have been tried with a view to prevent, or 
at least, ameliorate, this trouble. At first the binding wire 
used to attach the wires to the insulators was strengthened, 
but it was found that this caused even greater difficulty. It 
was better that the wires should break away from the insu- 
lators than that the whole line should be destroyed. Later 
a large number of posts was added experimentally, and it 
was found that this additional strength materially improved 
matters, although interruptions still occurred. 

Some two or three years ago the number of posts ona 
small section of the line was further increased, but, unfor- 
tunately in one sense, no “ reifeis ” appeared on that section 
of the line, and the length to be evperimented with has been 
considerably increased with a view to ascertain the limit in 
the number of posts required. 

In Persia, the difficulties that have been met with have 
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with a wire in the Borkum cable. These two cables con- 
nect Lowestoft with Emden, on the German coast. From 
Emden to the Russian frontier, land wires are leared to the 
company by the German Government. The country passed 
through does not present any features of particular interest, 
and the wires are, as arule, in good electrical condition. At 
the Russian frontier, theee wires are connected with a special 
line which was erected for the company by Messrs, Siemens 
Bros., in the year 1868. The route, as indicated in the 
map, shows that the line passes through Warsaw and Rowno, 
both relay stations, to Odessa on the Black Sea. From 
Odessa the line passes through the Steppes and the Crimea 
to the Straits of Kertch, across which the company has 
three submarine cables. From this point the line was erected 
along the north-eastern coast of the Black Sea, through 
mountainous country and dense forests, to Tiflis, From 
Tiflis the line strikes south, passing over a range of formid- 
able mountains and arid wastes to the Russo-Persian frontier 
at Djoulfa ; and from Djoulfa across desert land to Tabriz, 
the old capital of Persia, and on to Teheran. 

The difficulties that were met with in the Caucasus, and 
are still met with, were manifold. Both for the transport 


- of the materials and the erection of the line, a way had to 
be cut through the dense forests, and every year the main- 


been of a different nature. In that country wilful damage 
is the enemy to be contended with. The insulators offer an 
irresistible mark for the Persian’s skill with the rifle, and 
the wandering troops of Persians do a great deal of damage 
to the line by shattering the insulators with their large round 
bullets. 

This long and composite line is only kept in good order 
by having a series of control stations along its entire length 
from the Russian frontier to Teheran ; in country where the 
line is particularly liable to disturbance, these control stations 
are only some 30 to 40 versts (20 to 25 miles) apart, and 
when a fault occurs the controllers of the two stations 
between which the fault is located are immediately ordered 
out to remove it. Interruptions are restricted by this 
means to short intervals unless the line for some distance is 
completely dismantled by “ reifeis,” and this has occurred on 
more than one occasion. 

Method of Working.—Up to the last few years the Morse 
system was used throughout the line, and in order to obtain 
greater speed over the cables, duplex Morse was worked. 
Owing, however, to successive large increaxes in traffic, it 
was found necessary to find a quicker means of transmission. 
After considering the different systems available, it» was 
decided to make experiments with the Wheatatone automatic 
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transmission over the section of the Teheran—Odessa line. 
This was in the year 1897. 

Much time was formerly lost with the Morse system on 
account of the re-transmissions required. It was impossible 
to work with sufficient accuracy unless messages were 
re-transmitted at Emden in Germany and Odessa in South 
Russia, and the greatest delay occurred invariably upon the 
section Odessa—Teheran. The experiments that were made 
with Wheatstone working upon this section were satisfactory, 
but it was found necessary to make additions and alterations 
in the apparatus at the relay stations, of which there are 
four on that section of the line. 

When once the Wheatstone was in good working order 
and the clerks had become efficient in punching up the slip, 
it was found that this section of the line, instead of being the 
slowest, was far more rapid than any of the others, and the 
Odessa station became blocked with homeward messages. 

The Wheatstone system, with its improvements, was then 
introduced upon the Odessa—Emden section, and as soon as 
satisfactory results were obtained, experiments were made for 
direct working between Teheran and Emden, Odessa being 
utilised as a relay station. The speed over this long section 
was quite as fast as over the Teheran—QOdessa section, and 
the re-transmission in Odessa was done away with. 

It was then found, however, that the Emden—London 
section was quite unable to keep up the necessary speed, and 
permission having been obtained from the British and 
German Post Offices, experiments were made with Wheatstone 
working through the submarine cables and land wires 
between Emden and London. These experiments conclu- 
sively showed that no interference with the other wires in 
the cables was caused, and Wheatstone working was intro- 
duced on this section, the signals from Emden arriving in 
London as perfect as they had arrived in Odessa from 
Teheran when the first experiment was made. 

With some misgivings as to the result, it was decided to 
install relay apparatus in Emden with a view to making 
experiments for direct working between Teheran and 
London. Fortunately, this scepticism was not warranted, 
the result being entirely satisfactory. The re-transmission 
in Emden was done away with, it was converted into a 
relay station, and through Wheatstone working between 
. i and London in both directions was an accomplished 
act. 

It was not long before relay apparatus was introduced 
in the London office. Messages to and from Manchester and 
Liverpool were then exchanged by those places direct with 
Teheran, a distance of 4,000 miles, with 11 automatic relay 
stations. 

Not only has the time of transmission been reduced, one 
may say, almost to a minimum, but traffic is not affected 
nearly to the same extent as under the old system by short 
interruptions ; messages continue to be punched up during 
those intervals, and are put through in large batches at great 
speed as soon as communication is restored. 

At every relay station a Wheatstone receiving apparatus is 
in circuit, and the clerk is able to see how the signals are 
leaving his station by starting the instrument and looking 
at his slip. If the signals registered are imperfect, and the 
station preceding him reports that they left him ‘ OK,” he 
knows that if the line is in good electrical condition, his 
regulation is at fault. By this means there is a check kept 
upon the work during the whole period of transmission. 

At present it is found that one through wire is capable of 
transmitting and receiving all telegrams between this 
country and India and beyond, handed to the company for 
transmission, and the second wire is used both for the 
Continental and the local traffic. 

The accompanying map shows the number of wires 
appropriated for the use of the company on the different 
sections, and the names and location of the relay stations, 
Which are distinguished by a small circle. 


Birmingham Electric Club.—A general meeting of 
thie club was held at the Colonnade Hotel on Saturday night, when, 
under the presidency of Mr. J. J. Inniss, a\dozen new names were 
added to the rol) of members. 

A lecture was given bv Mr. W. Smith, of the Technical School, 
on “ Aluminium and,its Electrical Properties.” 


NOTE ON THE “ACCUMULATION ” 
METHOD AS APPLIED TO LOOP TESTS. 


By A. DAVIDSON, Lima, Peru. 


Tue localisation of high resistance faults is a matter of 
importance in every-day cable work, and occasions frequently 
occur when such tests have to be taken with a galvanometer 
much less sensitive than the Kelvin astatic type. Even when 
the highest battery power usually available is employed to 
locate a fault of, say, 1 megohm, it is generally difficult to 
arrive at a result with any pretensions to accuracy, unless 
under exceptionally favourable conditions. A very great 
gain in sensitiveness can, however, be obtained by applying 
the “accumulation” method to magnify the indications of 
imperfect balance in Murray’s loop test (Jamieson’s method), 
page 233, 16th edition, Munro and Jamieson’s pocket-book. 

A condenser, ¢, replaces the usual galvanometer. The 
difference of potential between p and g when the balance is 
imperfect charges the condenser through the fault. Ten to 
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twenty seconds will usually suffice to allow the condenser to 
take up its full charge. It is then discharged through by 
roeans of a suitable switch. The ratio a: 6 is then altered 
(or a resistance is added to « or y) until a point is reached 
ut which there is no discharge from the condenser. 

The following figures will give an idea of the sensitiveness 
of this method: B = 3°5 volts, y = 3 ohms, z = 5 ohms, 
f = 1 megohm, c = 18 microfarads, ¢ = Sullivan galvano- 
meter : balance sensitive to *1 ohm in the value of v. 

The principal source of error is that due to leakage at any 
point except in the faultcireuit. The thorough insulation of 
the small battery required under any practical conditions is 
not a difficult matter. 

Although the test is more suitable for locating high resist- 
ance faults in short lengths of cable, or for enabling one to 
form an opinion whether any low insulation in a length is or 
is not due to a specific fault, it can be applied to locate the 
natural resultant fault of laid cables when the usual connec- 
tions are not sufficiently sensitive with the battery power 
permitted. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


STAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT. 


By A. M. Taytor, Member. 
(Abstract of Paper read at Birmingham, December 14th, 1904.) 


(Concluded from page 77.) 


Lighting and Power Combined Development.—Another direction in 
which the electric supply has not been developed for all it was 
worth, lies in the fact that many of the supply concerns in this 
country, from some cause or another, have paid rather highly for 
their plant, and in this sense the system is burdened by what may 
be called “unproductive capital” charges. Any capital expendi- 
ture, whether in plant or in mains, which, if the station were 
started de novo at present prices (and with present plant overload 
capacities) and put down with only sufficient margin to carry it 
ssfely over the next year or two, might be avoided, is “ unproduc- 
tive capital.” ; 

If, for example, the feeders of a station are examined one by one 
at the time of the midwinter peak, and the currents traversing them 
and the distributors are noted and compared with the currents which 
they could carry if all loaded to, eay, 90 ,er cent. of their full 
capacity, and if such proportion were found to be only 50 per cent., 
then one-half of the capital locked up in mains is unproductive. 
Again, if these same mains could be relaid, at present prices, for 
one-balf of what they originally cost, no less than 75 per cent. of 
the capital on which interest has to be paid is unproductive. 
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The capital cost per kilowatt of maximum demand for both 
generating station (complete) and feeders may, for a station of 
2,500 xw., perhaps be put at about £70 per gw., but there are 
hardly a dozen stations in the country that have reached this figure, 
and £140 and £150 per Kw. are quite common figures. 

In fig. 4 the author shows how that, apart from any reduction in 
“works costs” or total costs, one would be justified, in the case con- 
sidered, in offering right away a reduction of 1d. 
per unit, ¢f only the demand would develop 
sufficiently rapidly in consequence thereof -to 
compensate in a few years’ time for the losses 
entailed during the first year or two. Fortunately, 
however, the case is not so improbable as would ooo} 
appear from a consideration of the ‘“ unproductive 
capital” item by itself. The costs of all the : . 
other items go down with increased output as, year oe 
by year, the improved prices produce their effect o 
in getting more business; with the result that x 
in fig. 4 we could make an annual reduction in rm 


price of about 1d. during five years, or a total of aor ; 


nearly 14d. per unit, apart altogether from im- 
provements in the economical working of the 


to effect in such a period. 

The curve shown is based on a 15 per cent. 
lighting increase and a 30 per cent. power 200+ 
increase, or a 20 per cent. combined increase 
in the sales during each year, and the author 
asks whether it would not be expedient in 100 + 
the case considered in fig. 4 to secure as many 
lighting and motor customers, on ordinary terms, 


2-200™sers AT LOAD; on 


station, which any capable engineer would be sure er ae oe 


5. Investigation of ‘unproductive capital” charges, more 
especially when combioed with a reduction to motor users on the 
lines indicated, may enable the cost of the lighting supply to be 
also reduced. 

6. The diagram of stand-by losses will, it is hoped, enable 
engineers to better appreciate the relative importance of the various 
losses at different periods of the load, as well as to fix an individual 


DIAGRAM sowing MECHANICAL ann ELECTRICAL 
Losses in DYNAMO, 


MECHANICAL AND ELECTRICAL Losses oF 
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at the present time by offering such a lump sam J fe 
reduction as would recoup itself in, say, five years’ , 40 80 120 160 200 240 280 320 360 400 
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Conclusions.—1. It is not safe to offer current 
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for motor supply for day use at anything below 1d. per unit, 
except under the restrictions indicated. : 

2. It is worth while making the offer to consumers of current at 
exceptionally low rates subject to these restrictions, no matter how 
greatly opinions may differ as to their being accepted. 

3. Such an offer it is in the capacity of any and every lighting 
station in the country to make immediately, without having to wait 
till they can lay down additional plant and mains, it being 
understood that the consumer pays for the cost of service 


connectioas. 
4, Stend-by losses can be turned to account reducing that 
part of the works cost which is chargeable to by some 30 per 


cent. in the case of supply for motors. 
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Key Diagram, 


standard up to which each station should attain, and thereby t° 
effect reductions in “ works cost” over and above those considered 
in connection with the motor load. 


APPENDIX. 

Further Explanation of the “ Stand-by Loss” Diagram.—Referring 
to fig. 5, which relates to mechanical and electrical losses in the 
engine and dynamo of a 200-xw. set by Mesars. Allen & Co,, the 
construction is as follows:— 

Draw a B, representing electrical horse-power; © D, representing 
brake horse-power ; E F, representing indicated horse-power. 
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Produce a 8B toG; join a D and produce it to H; produce mF to K. 
Set off above F an ordinate, F mM, equal to FD, and draw through m a 
line, parallel to F K. 

The figure a BFE, which represents the combined mechanical 
and electrical losses, may be split up into two parts, viz., a part, 
AEF D, which is constant at all parts of the load, and a part, a B D, 
which is proportional to the load. 

By assuming—which is substantially correct—that the frictional 
and electrical losses in a 400-kw. set at full load are double that 
which they would amount to in a 200-Kw. set at full load, we may 
prolong the diagram indefinitely for any number of engines in 
parallel up to the limits of the station, adding one shaded parallelo- 
gram for every additional 200-kKw. set thrown in, or two parallelo- 
grams if a 400-Kw. set be thrown in. 

The same principle isapplied to the boiler diagram shown by the 
author before transferring it to fig. 3, and ina still simpler form 
to the steam consumption diagram of the engine. 

To know the component sources of the loss is immaterial; all 
that is necessary is to know the /otal loss, and divide it up intoa 
— is a constant and a portion which is proportional to 
the load. 

[Mr. Taylor sends us the key diagram, shown on p. 86, which 
was exhibited at the reading of his paper, and is intended to 
illustrate more clearly the principles on which fig. 3 is constructed. 

The diagram is virtually the central part of fig. 3, considerably 
enlarged ; though it differs somewhat from the latter in that the 
feed pump losses and steam main (and branch) losses are plotted 
above the engine steam consumption instead of at the foot, as was 
done in fig. 3; also in that the cooling tower fan 1.P. is plotted at 
the foot of the 1 u.P. diagram instead of above as in fig. 3. 

To enlarge the key diagram (which applies only to a single engine, 
a single boiler, and a range of steam pipe, with branches) to deal 
with numerous engines and boilers in parallel and all unequally 
loaded, we require to apply the principles enunciated in connection 
with fig. 5. 

The key diagram shows that, owing to stand-by losses of 
various kinds, 115 1.H.P. are developed, 4,000 lb. of steam are 
generated, and 700 lb. of coal are burnt hourly, in doing nothing 
but keeping the bus-bars alive, the external output of the station 
being nil. 

Mr. Taylor asks us to state that he has a few copies of his paper 
left, which he will be pleased to send to any station engineers who 
are interested in the above diagram. ] 


During the reading of his paper, Mr. TayLor gave the following 
additional information :—He laid stress on the importance of the 
diversity factor, and said that he found it to be equivalent to the 
reciprocal of the load factor for the individual motor under con- 
sideration, illustrating his meaning by diagrams. The system of 
charging a low rate to consumers who agreed to take no energy for 
motive power between certain fixed hours during the winter months 
had proved a great success in Montreal. About 30 per cent of the 
total H.P. connected was charged solely on this basis. The charges 
varied from £9 12s. to £13 per H.P.-annum. The system had been 
ia operation four years, during which time it had not been found 
necessary to adopt precautions to ensure the switching-off of the 
load at the stated times, beyond those mentioned in the paper. 
They also sold power to small consumers for intermittent use at 
1d. per  P.-hour, plus a fixed annual charge of £8 per installed. 
The load factor at Montreal for the month of June was 75 per cent, 
and was practically the same throughout the year. 

Opening the discussion, Dr. SumpneR said that electric motor 
development was delayed not so much by the competition of good 
rival systems, as by the reluctance of owners of old and bad plant 
to change to a more efficient system. The amount of coal wasted 
in such old plants was enormous, 

Mr. VaupREy said thatthe proposal tocut off supply during the peak 
of the load, presented difficulties, It was not possible to conceive that 
the average works would be willing to shut down, as had been pro- 
posed, especially as the amount of energy used forms only asmall 
proportion of the total works cost. Even supposing the peak load 
to be cut off, he did not believe it possible to bring the charge 
below 1d. per unit. With reference to the Montreal supply scheme, 
he did not consider £9 12s. per horse-power-annum as at all a cheap 
rate under the circumstances. 

Mr. JzeckExy (Coventry) questioned Mr. Taylor’s assumption that 
1 8.H.P.-hour required 1 unit of electrical energy. He did not see 
why the restricted hours system should not be offered to consumers, 
but the special circumstances existing in each town would have to 
be considered. In Coventry it would not answer, as the chief trade 
Was a season’s trade. They never had the full motor load super- 
imposed on the lighting load. 

Mr. Cuatrock (Birmingham) eaid that at Bradford they bad had a 
scale of 1d, for continuoue, and 2d. for intermittently loaded motors, 
By continuous they meant that the motor must be running all day, 
whether actually loaded or not. He had known people to run all 
day on no load, in order to obtain the low rate. The average rate 
waslfd. Under these conditions, they found that the motor load 
just paid for itself. He felt sure that a charge of 1d. per unit, 
without restrictions, would not pay. It might at first, but, after the 
load had developed, the average price received per unit would fall 
to too low avalue. Switching off consumers at certain hours might 
do in trades where firms could pick their men. He ventured to 
think that the good results obtained in Mcntreal were traceable 
to the fact that they had no trade unions, The unions insist on the 
men working certain hours, which overlap the peak of the load 
curve. Gas companies did not restrict the hours during which gas 
engines might be run. . 


Mr. R. P. Witson (London) said that a load that did not overlap 
lighting or necessitate capital expenditure, was nothing more than 
a by-product. If gas companies’ by-products were saddled with the 
cost of production on the same lines, there would be no market for 
them. At Blackheath, they were supplying electricity to several 
large firms at 2d. per unit, except between 5 p.m. and 10 p.m., when 
the price was 6d. He found that manufacturers could almost 
always alter their hours to suit the price of power. 

Mr, SHAWFIELD (Wolverhampton) considered it commercially 
safe to offer a low price for motive power. At Wolverhampton the 
cost of production was much less than that mentioned. He found 
that the load factor was greater in the case of motors than 
tramways. 

Mr. Prinate (Burton-on-Trent) thought the total charge to 
consumer of two-thirds of a penny per unit was a very safe value, 
which might well be reduced. He also suggested that the £70 
additional capital outlay at generating station per Kw. at motor, 
was high. 

Mr. Moxcom considered that there was a strong case against 
shutting down at certain fixed hours. He bad some figures relating 
to a factory in which the machinery was driven by electric motors. 
For every £1 worth of manufactured goods sold, they consumed 
about one unit of electrical energy. As one of the chief things 
was to get stuff out of hand quickly, there would have to 
be a proportionally heavy drop in cost per unit, in order to make it 
worth the while ofa manufacturer to shut down his works. 

Mr. Fennect (Wednesbury) said that the proposal to supply elec- 
tricity to day users only, at a low rate, had been carried out for the 
past nine months at Wednesbury, and that two-thirds of their motor- 
load was already suppliei on that system. To the long-hour user 

they offered as an alternative the maximum demand system. They 
had no difficulty in connection with the time of cutting off supply. In 
dealing with large manufacturers, he had found a difficulty in honestly 
recommending them to take electricity at even 1d per unit, where 
it was proposed to run a 50-H P. motor, say 60 hours per week at an 
average load of, say, 30 H.P. 

Mr. Houven said that he could name a number of cases where he 
thought the proposed low rate with restrictions would be accept- 
able. In some wood-working factories, the machinery was only 
used three or four days per week, and in cases where power was 
required out of doors, hoisting, for instance, the machinery was only 
used during daylight hours. 

Mr. AnTHuR WRIGHT, in a written communication, referred to 
the success of the Reason Manufacturing Co.’s time switch at 
Brighton and other towns. At Brighton there were now 225 of 
these instruments in actual use. The question of diversity factor 
could not be treated except by the method of probabilities. Hecon- 
sidered 5 a better average figure than 14. At Stepney the fog 
peak load bad never equalled the evening peak load. 

Mr. Curistiz (Brighton) in a written communication, said the 
system they used was most successful in every way. They 
fortunately had a large and steady demand for lighting in the 
evening, and the standing charges being met by the higher rate 
charged for this lighting, they could at a profit, supply energy at 
1d. per unit to day-load consumers. 

Mr. GrorGE WILKINSON, of Harrogate (communicated), did not 
agree with the figures regarding gas consumption upon which Mr. 
Taylor had based his comparisons. He referred to the suction gas 
plant, by means of which gas is produced in a very simple form of 
producer, by the suction of the engine piston itself. In his opinion 
the power companies had more to fear from competition introduced 
by the ordinary gas engine and suction producer plant, than from 
any other competitor. 

Mr. TayLor, in his reply, with reference to the objections that 
had been raised to cutting off the supply at certain fixed times, 
thought the best answer he could give was to call their attention to 
the places where this system had been successfully adopted. At 
Brighton they were selling 750,000 units by this method, using 
time switches made by the Reason Manufacturing Co. As regards 
the high prices charged at Montreal on the restricted-hours system, 
where this was not adopted, the charge was no less than £17 per 
H.P.-anoum, the consumer being at liberty to use full power day 
and night. The question of lubricant was such a small item that 
he had simply put in an amount amply sufficient for all purposes, 
and the same for each system. In reply to Mr. Shawfield, in cal- 
culating the charge to the consumer under Case 1, he had considered 
a small lighting station of 2.000 kw. capacity with no traction load. 
In reply to Mr. Pringle, Mr. Taylor said that the figure he had 
assumed of £70 per Kw. in fig. 4 was for cost of a new station and 
mains, not for cost of extending. But probably the latter was the 
more correct way of looking at it. As regards Blackheath, he 
thought that it was a most unsafe proceeding to allow consumers to 
remain on the cheap rate till such a late hour as 5 p.m., and he under- 
stood that at Aston the motor and lighting loads had clashed to a 
very considerable extent. : 


ELECTRIC DRIVING OF TEXTILE MILLS. 
Discussion ON Mr. Woopuovusn’s Paper. 


Mr. R. H. Campion taid that he had found that where motors 
were used, a good deal of the power was still taken by belts, 
and it was extremely difficult to get a man to go to the extra 
capital expenditure to put a motor in, on other floors. It was not 
feasible to put a motor on every machine, as the capital expenditure 
then came far greater than any increrved gain in efficiency. 
The fluctuation obtained on different machines was considerable, 
even with fly-wheels on the shafts. In Lancashire he went 
thoroughly into the question of supplying mils, and found that, as 
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they do not work late there, due to employing so many women, the 
lighting was hardly worth having from a load factor point of view. 
In Yorkshire they had a good deal of competition with scetylene 
gas. Mill-owners were interested in ‘acetylene gas, and they had 
not been able to induce them to take arc lemps. The heating of 
mills by gas was an important point which they had a good deal of 
trouble to get over, as the heat obtained from the gas was decidedly 
a benefit. Another quertion connected with electrical driving was 
that, as a rule, steam was required for other purposes, such as sizing 
machines and dye-pans; and if boilers were already there, the 
manufacturer, of course, wanted to put them to the best uses. 

Mr. S. D. ScHorrEtp said:—At present it was a moot point 
whether electrical driving was economically applicable to factories, 
as it did not offer the same advantages as were obtained in iron 
and steel works, shipyards and other pleces where power was 
required over large areas. Ina modern factory, with a suitable 
condensing engine, using high-pressure superheated steam, the coal 
apd wages cost per brake horse-power, would compare very well 
with results obtained in central stations. If small motors, each 
driving one machine, were substituted for shafting, the efficiency 
would be reduced, and the capital expenses would be increased. A 
short time ago it was stated by Mr. Morley, of Meesrs. Cole, Mar- 
chent & Morley, that the overall efficiency of a factory which he 
had tested, including the losses in the engine, was 75 per cent. 
There was no difficulty in competing with any other form of prime 
mover in instsllations requiring up to 100 B.H P. Above that, local 
circumstances must be considered before arriving at any decision. 
With modern plant, taking from 500 B.H P. upwards, he did not 
think much better results could be shown when taking energy from 
the public supply mains. Reference had been made to large 
electric installations for textile purposes in the United States and 
on the Cortinent. It might be that coal in those districts was dear 
and water power cheap. In one respect electric driving was cer- 
tainly advantageous to the manufacturer. A case came under bis 
observation a short time ago, where a firm desired to run four or 
five frames night and day fortwo or three months. There were 
80 or 1€0 frames besides other machinery, and they had no system 
of clutches and couplings with which the idle sbafting could be put 
out of gear, so that if these frames were run at night, they would 
have to run the 700-1.H.p. engine and the whole of the shafting. 
In this case it was far cheaper to hire or purchase motors and take 
energy from the supply mains for running these few machines. 

Mr. J. W. Dawson said :—With reference to driving motors from 
to 1uP., the author bad raid the efficiency might perhaps be 
80 per cent. Very often the small motors did not come up to that, 
so that if one of these were put to every machine the loss would 
be perhaps more than the loss in a line of shafting. In a number 
of mills in Switzerland they drove line shafting on each floor, but 
did not goin for sub-division. One would like to know to what 
extent one could sub-divide. It was very difficult with machinery, 
to get the makers to say what power their machines took. In 
one case the makers said it would take 100 u.P., but as a matter of 
fact, 40 HP. ran it very well. 

Mr. P. Rosine said that the money invested in the driving plant 
should be debited with the same interest as the driven plant was 
expected to return. If 10 per cent. were allowed for interest, 
5 per cent. for depreciation and 3 per cent. for repairs and upkeep, 
thena mill taking power from a supply company should make a better 
return than a mechanically driven mill. Referring to the 75 per 
cent. overall efficiency quoted by a previous speaker, it could only 
be correct for a short time, as there was nothirg to check and 
localise the growing friction as the bearings wore or dropped out of 
line owing to the change of weight on the different floors, whereas 
with an electric drive with suitable instruments, increase in friction 
could at once be localised and remedied, the efficiency being kept 
practically constant; doubtless old mills showing 30 per cent. to 
50 per cent. loss row, were quite good when first started. 

Mr. H. Dickinson said he wished he could see some means of 
being able to supply these mills, as there was no doubt that there 
was a tremendous amount of power required. If they could only 
arrange with the mill owners to shut off all their machines earlier 
at night, and before the peak load, they might tackle them. We 
would, however, have to charge about 4d. per unit, and he did not 
see how it was going to be done at present. 

Mr. W. Emmott said he had come across several cases where & 
considerable amount of coal was wasted simply through line sbafting 
not having the hangers properly in line. He had been unable to 
make any headway with the insurance companies ; his experience 
was that one had to pay what rates they settled. 

Mr. W. B. WoopxHovsz, in reply, said that it was very difficult 
to compare costs, and only where the horse-power and the load 
fact: r to be expected were well known, could this be done. As to 
the 75 per cent. efficiency, the average in ordinary working of mills 
was 50 percent. mechanical efficiency. He had some figures of costs 
of various mills, and he had tried to calculate the equivalent cost of 
the present driving, assuming t} eir capital charges to be 12 percent. 
In one case with LH.P. the equivalent cost was 1°6d.; 
another with 26 1H.P. gave 1°84d.; a Jarger mill with 
240 LHP, ‘9d.; two smaller mills, ‘88d.; and one—rather 
a bad case—1‘25d. If the charges were calculated for a load cf 
between 1,000 and 2,0°0 u.P., they came out at about 55d. running 
60 hours a week with a steady load. If the manufaturer charged 
his capital up properly, it was costing him ‘55d. per unit, but as the 
majority of mills had not added this to their costs the equivalent 
cost per unit was something higher. Supply engineers should be 
able to find a good many customers at #d. or 1d., and the majority 
of small mills of 300 or 400 u.P. could afford to take energy at these 
prices. The extent of sub-division depended very much on the 
particular kind of machinery driven. He did not think it paid to 
use smaller than, say, 5-H.P. motors except in very special cases. 


He had obtained some American figures of costs but found them no 
good for comparison. It seemed that they were prepared to pay 
more over there, the cost per 1..P. per aunum ina modern mill 
being a figure that an Englishman would be surprised at. 


THE COMBINATION OF DUST DESTRUCTORS AND ELEC- 
TRICITY WORKS ECONOMICALLY CONSIDERED. 


Tux discussion on the above paper by Mr. W. P. Adams was con- 
tinued on two evenings, unfortunately long separated. 

It was very generally admitted that the author’s paper was the 
result of considerable labour and study on his part, quite justifying, 
in fact, a member’s impression that he was an enthusiast. As was 
anticipated, a considerable divergence of opinion existed as to the 
author's assumptions in preparing the numerous diagrams of refuse 
consumption contained in his paper; and although the majority of 
engineers will be tempted to allow some discount off Mr. Adams's 
figures for “units per top,” yet, to give the author his due, the 
Hackney load diagram for November 6th, 1902, when no coal was 
burnt, and when on the peak some 104 units per ton of refuse 
were obtained, proved somewhat of a “dark horse,” in regard to 
which members were discreetly silent. 

Following somewhat on the lines of the criticism of this paper 
which appeared in the columns of the ErxcrricaL REview at the 
time the paper was read, Mr. W. R. Coopzr (and Mr. HigHFIELD 
more briefly) contested the author’s figures for coal consumption 
at the peak loads—if less coal than the average given were 
consumed, the high refuse values would be reduced. Allowing 
1°25 lb of steam per pound of refuse as an average figure— 
being 2,800 lb. per ton or 28 lb, steam per unit (at 100 units per 
ton of refuse) an excellent result is obtained; in the case of Fulham 
(fig. 17 of the author’s paper) it becomes 29°6 lb. steam per unit 
generated as compared with 64 lb. steam per unit from coal. 
Similarly, in the case of Hackney, 18°7 lb. of steam per unit are 
required with refuse as against 30 lb. cf steam per unit with coal. 
In fact, the author obtained excellent results from refuse and very 
bad ones from cosl—the latter having, on his showing, only 2°8 times 
the value of refuse. 

The author subsequently qucted Mr. Giles’s paper before the 
I.E.E., Manchester Section, as showing that his average figures for 
coal consumption were, if anything, rather low; he also pointed to 
a Hackney diagram, where coal was consumed only at the peak, 
which in that case was the average figure. In the case of the 
Fulbam diagrams he dcclared that there was not much difference 
between peak and average coal values, and that less refuse was 
actually consumed than was shown. , 

Mr. Watson suggested that the high refuse figures were due to 
efficient burning. The low coal value was due to banked fires and 
other inefficient methods of burning it; the banked fires could be 
avoided if more trust were placed in the destructor, or as a stand- 
by the boilers could be fired with petroleum refuse. 

The location of a destructor, as affected by the position of an 
electrical generating station, produced a considerable divergence of 
opinion. 

oo Newton RussELL suggested that land in the centre of a city 
was too valuable to be employed for such a purpore—even if it did 
not prove a nuisance; Mr. Cooper considered that the destructor 
thould be outside, and the electrical works inside the town, and 
Mr. Watson favcurcd the destructor being within the area, on the 
secre of carting costs, &c. 

If the dsily papers »1e any indication, the destructor is equally 
obnoxious, either on the outskiris of a city where usually residential 
property abounds, or in the centye where land costs are high and 
collection costs low ; while one cannot be sure that possible vibra- 
tion and smoke troubles, facilities for extensions, &c., do not turn 
the scale in favour of an outside location for an electrical generating 
plant. 

It has been frequently urged that a destructor is not the 
most favourcd neighbour where electrical machinery is in use on 
account of the dust-laden atmosphere ; needless to add, destructor 
advocates «xclaim “no case” and point to actual working results. 
Mr. HicHFIBLD put in the usual plea, and was confronted later 
on by an apparently forgotten statement in a paper read by himeelf, 
some years ago, 

Mr. Newton RussEtt pointed out methcds by which the great 
bugkear, clinker, could be reduced from its present proportions 
(80 per cent.) down to a mere 17 per cent ; we believe the residue is 
termed “treacle,” a name suggestive of furnace slag, and that Mr. 
— experimented with a small furnace fitted with a 3 in. air 

last. 

It was pointed out that an electricity works and a destructor 
plant do not maintain corresponding proportions as time goes on 
—the former outstrips its neighbour, and complications ensue; 
further, although the refuse certainly has to be burnt, the 
destructor by no means saves labour at a generating station. 
Storege and sorting of any kind were discountenanced by all 
speakerr, Mr. Adams disavowing any suggestion in that direction, 
and meutioning that it would be impossible in a plant dealing 
with as much as 10,000 tons of refuse per annum. 

The author resolutely stuck to his guns, snd we sball look 
forward to the retults of continued investigation on his part. 


The Junior Institution of Engineers.—On February 
8rd a paper on “ Recent Developnents in Electric :Li; htir g ” is to 
be read by Prof. Davidge, B.8c., Wh.8c., M.I.E.E. (Member). 


imposs 

Asr 
are sey 
mentio 
cause 
too mu 


Lon 


In y 
Birmin 
with tl 
current 
resistan 
they | 
account 


Vo 
Lette 
un 
lisi 
| 
i 
wal 
agree 
the o 
| 
| 
direc! 
does 
the si 
lamp 
right. 
corre! 
hand 
The | 
when 
tested 
Th 
| by M 
used 
throu 
reflect 
that 
hand 
symm 
no int 
| Th 
years 
q proble 
meter 
4 ence g 
results 
i, obtain 
the wi 
i worke 
Mr. 
“ Pli¢ 
differe 
4 that it 
} ordina 
{ that t 
cannot 
it by a 
that is 
4 both si 
the pb 
sight, 
| made { 
sides o 
j 
q 
| 
| 


Vol. 56. No. 1,417, Jaoany 20, 19065.] THE ELECTRICAL REVIEW. 


89 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Photometric Methods. 


Central station engineers owe a debt of gratitude to 
Mr. Lancelot Wild for pointing out, in his article published 
in your issue of January 6th, how the various troubles which 
beset the photometerist may be overcome. : 

With all Mr. Wild says as to the superiority of the glow 
lamp as a standard of light over the Pentane, I am quite in 
agreement, and certainly consider the latter, in the hands of 
the ordinary user, to be but little better than the venerable 
Parliamentary Candle.” 

Mr. Wild’s means of rendering the photometer scale 
direct-reading is certainly a step in the right direction, but 
does not, in my opinion, go far enough. Instead of placing 
the standard lamp on one side of the photometer aud the 
lamp to be tested on the other, a far better arrangement is 
to fix the standard lamp—as described by Mr. Wild—in the 
right-hand lamp-holder (say) at the point on the scale 
corresponding to its candle-power, and to place in the left- 
hand carriage another lamp whose candle-power is immaterial. 
The latter is now moved until a balance has been obtained, 
when the standard lamp can be replaced by the lamp to be 
tested, the scale being then direct-reading. 

This method has two advantages over that recommended 
by Mr. Wild. In the first place, the standard lamp is only 
used for, pe~haps, a minute in all, instead of being run 
throughout the test. In the second place, stray light and 
reflection from walls, &c., automatically cancels out, except 
that given from a bright surface directly behind the right- 
hand lamp (in the instance taken). Further, any want of 
symmetry between the two sides of the-photometer itself has 
no influence on the accuracy of the readings. 

This method was introduced by the writer some three 
years ago for use with a small portable photometer, the 
problem in this case being to produce an unenclosed photo- 
meter which could be used in an ordinary room, Experi- 
ence showed that, when worked on the lines indicated above, 
results accurate to within 2 per cent. could always be 
obtained. Since that time, all the photometers designed by 
the writer, whether for laboratory or portable use, have been 
worked on this principle. 

Mr. Wild rightly draws attention to the advantages of the 
“Flicker ” type of photometer in all cases where great 
differences of colour exist; my own opinion, however, is 
that it is not quite so accurate as the “‘ Trotter ” type for 
ordinary glow-lamp testing. When Mr. Wild says, further, 
that the next best photometer is the grease spot, I certainly 
cannot agree with him. That good work can be done with 
it by an experienced experimentalist is not to be denied, but 
that is hardly a fair criterion, and, even then, two readings 
have always to be taken, as it is essential to measure from 
both sides even when all the tests are made from one side of 
the photometer, as recommended above. It might, at first 
sight, be thought that in this case some allowance should be 
made for any difference which might exist between the two 
sides of the grease spot, but this is found in practice to be 
impossible, 

As regards the effect of stray light and reflection, there 
are several simple methods which Mr. Wild might have 
mentioned, by means of which all errors arising from this 
cause may be avoided, but to discuss them now would occupy 
too much of your valuable space. 
Kenelm Edgcumbe. 


London, E.C., January 11th, 1905. 


Water-cooled Rheostats. 


In your issue of January 6th Messrs. Henry Lea & Sons, 
Birmingham, seem to be at a loss to know why it is that 
with the Weber testing resistance they cannot get as much 
current as they would expect through a certain sized wire 
resistance. It would appear from their calculations that 
they have not taken any temperature coefficient into 
account, and although the temperature of the water may be 


normal, it is quite possible for the interior of the wire to 
assume a very high temperature when working with very 
high current densities. I have myself used a similar means 
of dissipating energy, and have found the tensile strength of 
the wire to become considerably reduced when the current is 
passing, which would tend to confirm what I have just said, 
viz. :—the existence of a high temperature inside the wire. 
Also, when the wire has been in use some considerable time, 
it tends to become very brittle, which would again point to 
the same conclusion. I think this may be the means of 
assisting your correspondents in their difficulty. 
David Smith, 
Chirf Assistant Engineer. 
Tunbridge Wells, 
January 12th, 1905. 


I can confirm Messrs. Lea & Sons’ experience of the above, 
as in a test I made some two years ago on a 300-H.P. gas 
engine the power was absorbed in this way, and was quite a 
revelation after using the “ tubs.” 


Manchester, January 12th, 1905. 


H. Mensforth. 


Tabloid Electricity. 


I live in a small and very scattered village, in which very 
good water-power is available at an old mill. A proposition 
has been brought forward to light the place by electricity, 
but it is practically sure to fail on account of the first cost 
of electric mains and wayleaves, which will be unusually 
inconvenient to obtain, and the difficulty generally present in 
connection with such schemes, that many of the house- 
holders are tenants on short terms and therefore cannot 
afford to wire their landlords’ houses at their own expense. 
The landlords in their turn are unwilling to incur the 
expense, in which, I believe, they do not differ from landlords 
in other parts of the country. I would be glad to have your 
opinion, or that of your readers, as to whether the following 
scheme would be practicable. 

The root principle is to bring the electricity round on a 
cart, and to deliver it at the door, like the daily milk. The 
idea might be carried into effect by having a much smaller 
generating set than might otherwise be required, which 
would be charging storage batteries day and night. This 
generating set would be driven by the old mill wheel. The 
storage batteries would be of small size, and each arranged 
to fit into the base of a specially designed table lamp, which 
would be supplied by the undertaking, and which might, if 
found convenient, be worked on the penny-in-the-slot prin- 
ciple. The undertaking would call at each house every day 
with an electrically-propelled motor-car, bring away the spent 
batteries, and hand in newly charged batteries in exchange. 
It would be quite practicable to call at every house in the 
village in the course of the morning with such a motor-car. 
AlJl the difficulties inherent in an ordinary distribution scheme 
would be avoided if this project be really practicable, as 
tenants would merely pay for the hire of the lamps and the 
electricity they used, and would avoid the expense of wiring 
their houses, while at the same time a large saving would be 
effected in the capacity of the generating plant, which I 
think need not be more than one-third of what would be 
required iu the ordinary case, and also by the saving in 
mains and wayleaves. 

I would consider it a very great favour if yon or any of 
your numerous and well-informed readers would be kind 
enough to say whether such a scheme is practicable, and 
whether they know of any company or firm willing to go 
into the matter with a view to practical working. 

Greenhorn. 

January 13th, 1905. 


Glow Lamp Pendulum. 


On page 55 cf your last issue there 18 a description and 
illustration of “A Glow Lamp Pendu'um for Workshops.” 
I should feel obliged if you would kindly allow me to state 
that this device was patented by me in England in September 
last, preceded in June last by a patent for another and 
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better form. With your kind permission I shall shortly be 
sending you particulars and photos of both for insertion in 


your journal, 
Henry Lea. 


Birmingham, January 14th, 1905. 


Unipolar Dynamo. 


I am glad to see the question of flux-rotation raised by 
Mr. Wolfe. It would appear that the armature current 
reaction would tend to distort the field, but since the 
permeability is constant (as opposed to the usual type), this 
flax rotation would only appear to generate eddy currents 
when + or — accelerating. There is no doubt that the 
angle of flux-direction would be distorted out of the normal, 
and the field weakened by the very small amount of 
increased air gap, but here experimental result is wanted. 

In reply to Mr. Wolfe’s query ve diminished 3B, the 
general formula explains itself. Certainly one can get more 
B by piling on amp.-turns, but I assumed this had already 
been done, by using the word “ limits.” It reminds one of 
the “ more jam to finish the bread” argument. 

I hope that many more correspondents may be induced to 
contribute their practical experiences ; I am not aware that 
the series-circuit, non-moving circuit machine that I hinted 
at, has yet been tried, and should like to elicit the opinions 


of practical experience on this point. 
J. L. D. 


Nernst Lamps. 


In the interesting discussion going on in your paper re 
Nernst lamps, most of your correspondents seem to look on 
the new type of }-amp. filament with disfavour ; may I ve 
allowed to say a few words in defence of the same ? 

I have bad a good deal to do with this type of burner, 
and as compared with the old pattern, I consider that it has 
considerable advantages—it gives more light and a better 
distribution. I have had very little trouble with the fila- 
ment “ shorting” on to the heater, and very few lamps indeed 
in which the heater has given way. One or two have 
** shorted” on to the heater, but only when the burner was 
getting rather old and when lamps were burning at an angle 
of about 45°. 

Another advantage of the new type is that it lights up 
quickly. These lamps are burning with 220-volt burners 
and 20-volt resistances on a circuit which is often for hours 
at 240 to 245 volte, yet the average life is well over 400 


hours. 
Diayolo. 


In reference to the above controversy I should like to out- 
line my own experience. I supply Nernst lamps to different 
customers on different systems of supply. One customer whom 
[ hesitated to supply and to whom I positively refused to 
guarantee such lamps on account of the reputed variability 
of the pressure on the mains (which receive energy from a 
private source of supply) got excellent results. In fact, I 
have never had a burner or resistance prematurely give way 
on this firm’s mains. On the other hand, my customers on 
the town supply get deplorable results ; on investigation, I 
have come to the conclusion that this is due to bad 
balancing, or, rather, the absence of any attempt'to balance. 
I found, on testing’ with a voltmeter, that whilst one side 
recorded only 205 volts, the other pair had a pressure of 235, 
Ishould like the opinion of your readers on this matter, 
whether anyone has ever come across such an example of 
Council blundering and incompetency. Do not, Mr. 
Editor, give the name of our town. as I intend to draw the 
Council’s attention to this matter in a quieter manner than 


through the medium of the Press, 
Amused, 


Inquiries for Municipal Engineers. 


I am the person who has committed the unspeakable 
offence of asking certain electric light and destructor engi- 
neers for information which could not otherwise be got at. 


“ Destructor” in your issue of last week hints that I sought 
the details under your authority. This is not the case; I 
merely stated to the effect that they were required for a 
paper intended for the EvecrricaL Review, the editors, 
of course, to decide on receipt of this paper whether it was 
worth publishing. As the editors are aware, I have contri- 
buted other papers in this manner during the last four years, 
taking my own risk as to whether they would be inserted or 
not. ‘* Destructor” also as good as accuses me of seeking 
knowledge from other engineers in order to be able to write 
this paper. I am, however, conceited enough to imagine 
that I could teach many of these engineers at least some- 
thing concerning the running of a combined plant, and give 
most cf them food for experiments, thought and valuable 
discussion The sole object of the circulars was to be able to 
compare the different station and destructor results on 
exactly the same basis—a thing very hard to do by the 
ordinary published results (or imaginary results), and not 
hitherto done in any paper dealing with this subject. 

Some of the engineers written to have been very kind in 
either supplying or promising to supply me with the figures. 
Others have exercised their perfect right to refuse them in a 
courteous, gentlemanly and business-like manner. One man 
—a perfect stranger to myself, by the way-—answered my 
reyuest in the following manner :— 


Dear Sir,—In reply to your circular letter, I have neither the 
time nor the inclination to supply you with the information asked 
for, and I think it is a pity you have nothing better to do in your 
own department.—Yours, &c., 


People may, naturally, find it hard to believe that a 
man entrusted with the working and management of a 
large lighting and destructor plant would write such 
an ignorant and hysterical letter. I am, however, sending 
the original letters to the editors so that they can answer 
for same. 

I took the trouble to explain to this gentleman that 
neither were the circulars written on the type-writer 
belonging to the Corporation, nor was the paper being 
prepared in the time of my employers, but during my spare 
hours—I might have added with truth, “‘at the request of 


some of my employers.” 
Destructor and Lighting. 


Is Steel Conduit Wiring Doomed? 


Replying to Mr. Mahood, who is an earnest disciple of 
steel conduit, I would draw his attention to the second para- 
graph of bis letter, in which he says he has never experi- 
enced any of the ills or defects I mentioned, but at the same 
time he goes on to say that he has never had any difficulty 
in rewiring or repairing installations. I would ask Mr. 
Mahood why he has rewired ard repaired installations if he 
has not experienced any failures. 

Mr. Mahcod acknowledges the fact that ills and defects 
will occur under certain conditions, brought about by prices 


‘being cut very fine and the employment of unskilled labour, 


and he asks, is this the fault of the system ? 

Well, if the conduit system cannot be installed in a proper 
and efficient manner without exorbitant cost, and if there is 
any other system which will give satisfaction at a moderate 
cost, and which may be the cause of inferior work being put 
in conduit ivstallations to compete with that system, then, 
if not a fault of the system, it is a disadvantage. 

How does Mr. Mahood make ont that wood casing is 
neither a mechanical nor an electrical protection ? 

Since wood casing is a better insulator than a steel tube, 
it can surely claim a little credit for electrical protection, as 
to insulate is to protect. 

I agree with “* A. M.” when he says the merits and demerits 
of various wiring systems and devices must be boldly looked 
in the face. 

It was prircipally with the idea of finding out which 
system of wiring is the most perfect and satisfactory from 
every point of view that I started this discussion, and [| 
should like to know the opinion of some of our central 
station engineers on the subject. 

‘I would inform “ A, M.” that, asa rule, I have never got 
as good tests on conduit installations, even when new, as I 
have on casing jobs. : 
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With “ A. M.’s” idea carried out, 7.¢., {th thickness of paper 
lining in conduits, the cost of conduit systems would go up 
to a still higher figure, and it would mean increased 
external diameter of tubes for a given internal diameter, or 
cable space, apart from the extra labour in erection, chasing 
of walls, and cutting away floor joists, thereby weakening 
the same—a matter which is of very great importance in 
many buildings, and which cannot be altogether overlooked. 

H. Moss. 

Birmingham, January 17th, 1905. 


The Dignity of the Profession. 


I was glad to note “ Turbo’s” remarks, also the letters 
of a “A Deep Thinker” and “Two Central Station Engi- 
neers.” 

With reference to the letter signed “ Impudence” (which 
I regret I was too late to answer last week), I can only 
remark that the writer has entirely missed the point of my last 
letter. I feel sure Mr. Heron resigned because the jointer 
appointed was not a capable man. I, for one, am only too 
pleased to see anyone who really takes an interest in bettering 
himself, get on ; but (I do not know whether my experience 
is exceptional) in 11 years’ experience of jointers, &c., I have 
come across very few whose ambition raised them above the 
ability to make a joint (under supervision) ; the ambition 
of most jointers seems to be to spend all their time (and as 
much of their employer’s as possible) in the refreshment 
direction. 

Another point is this: presuming it were possible for 
one of these men to render himself capable of taking a 
higher position, by all means give it to him ; but please let 
it be at the same salary that an experienced and capable man 
ought to get ; not (on the score of economy) at a salary that 
no self-respecting man would think of accepting. 

It is these “ half-and-half ” men (together with work-for- 
nothing sons of aristocrats) who have brought the profession 
down to what it is to-day. 

May I quote an example of what I mean ? 

Inacertain station in which I was engaged as deputy resident 
engineer, one of the jointers, specially favoured by influential 
friends, was appointed assistant shift engineer. Whilst in 
this capacity, be succeeded in blowing off the end of a 9-in. 
steam main, together with the branch pipes of two working 
boilers, He managed to get this blamed on to one of the 
works attendants, and some months later was appointed 
shift engineer. It appears that he had seen me take a 
“ flying shot ” on a machine, and one day, on a sudden load 
coming on which rendered it awkward to parallel, he could 
not get a phase, and, losing his nerve, he shut his eyes and 
plugged in. As there were four 290-Kw. sets running and 
no fuses on generators, the results can be imagined. The 
machine did not “ pull in,” the lights went out, and our 
“engineer” turned round on the board and shouted for 
help, not knowing what to do, I was called down in time 
to see the machine burn out. Yet, if you told this man he 
was no engineer, you would offend his 


January 16th, 1905. 


Dignity. 


If “Deep Thinker” read and re-read the letter from 
“ Impudence,” as he says he has, I think it is a great pity 
that he could not grip the contents in a less biassed way. 

Of course, his sarcastic comments are very amusing and 
entertaining, and without doubt urge the reader to continue 
till the end ; but had he simply said that to take such an out- 
side course as to raise a man from the position of “ jointer” 
to that of engineer in one firm at one sweep is extremely 
unfair, and without any attempt at policy, I take it most 
of us would fully agree with him; but the fact that a gocd 
practical man in less fortunate circumstances than the—all 
too many—others, having been intelligent and industrious, 
and having spent money that perhaps he can ill afford on 
educating himself in the bigher branches of his business 
(be need not aspire to be chief) should be cast out of con- 
sideration simply because he has not wealthy parents and an 
expensive education during his youth, I think most people 
will admit is un-English, which, as I understand it, is what 
“ Impudence ” wished to put forward; but by indulging in 
certain expressions, and perhaps going just the least bit too 
far, he gave the “ Deep Thinking” person a grip on his 


collar. Without doubt men will not leave good situations for 
nothing, but where fair play is practised, all common-sense 


people are in agreement. 
Latitude. 


Manufacture of Peroxidised Accumulator Plates. 


I have read with very much interest your notice under 
the above heading, in your issue of January 13th, 1905, 
concerning the manufacture of peroxidised accumulator 

lates. 
* I beg to draw your attention to the fact that the process 
of manufacturing this durable, large surface Planté plate has 
been patented here in England for some time past, and, on 
the Continent, Dr. Julius Diamant has been manufacturing 
plates after this new process for several years, and has 
obtained most favourable results. 

This process of manufacturing peroxide plates has recently 
been adopted in this country by the British Accumulator 
Co., Ltd., which company have erected quite a number of 
batteries, formed on this principle, among which I might 
mention the batteries for the Wednesbury Corporation and 
the Radcliffe Urban District Council, both of which are 
giving most satisfactory results. 

The special advantage of this process of formation, besides 
its technical perfection, is the cheapness of manufacture, as 
by this system, within 24 hours, a large number of plates 
of any dimensions can be provided with a firmly adhering 
active layer of peroxide. 

Another very distinct advantage of this process of forma- 
tion, which is posscssed by only a very few others, is that 
no destructive deposits are left behind which would lead to 
the detriment of the plates and would shorten their life. 

Michael Paly, 
Managing Director of the British Accumulator Co., Ltd 


London, January 16th, 1905. 


Canadian Trade. 


I beg to inform you that the Canadian Government has 
opened a City branch office at the address below for the 
special convenience of business men. This office is well 
supplied with Canadian books of reference, directories, reports 
and other sources of information, which will be kept up to 
date, and in due course it is proposed to install a small 
display of the leading Canadian products and resources. 

We shall be pleased to endeavour to furnish information 
regarding Canadian trade, the products and resources of the 
Dominion, and other matters relating to Canada, to any 
persons who may wish to make use of the facilities possessed 
here, and can also arrange for personal interviews by appoint- 
ment when desired. . 

If you can kindly make some reference to the existence of 
this office in your columns, the information would possibly 
be of interest to some of your readers. 

I may add that, if at any time we can be of service to you 
personally in connection with Canadian trade matters, I 


~trust you will not hesitate to let us know. 


Harison Watson. 
Office of the High Commissioner for Canada, 
City Trade Branch, 
73, Basinghall Street, E.C. 

January 13th, 1905. 

[This will be of interest to our readers in connection 
with the recent attention paid to the question of British elec- 
trical trade in Canada in the columns of the E.R.—Eps. | 


The Registration and Remuneration of Wiremen. 
Please accept my thanks for your article upon the paper 
read by me before the Electrical Contractors’ Association on 
the 10th inst. It was obviously impossible to cover the 
whole subject in a short paper which was only intended to 
re-open, and, if pcssible, advance the idea present in many 
minds for a long time past. 

Many of the points raised in your article were answercd 
(the subject being open to discussion) in the replies given 
after discussion, heartily entered into by contractors, em- 
ployers and representatives of the largest organised body of 
electrical workers in England. That the idea in the main 
is held by nearly all interested is evidenccd by the fact that 
members of the Institution of Electrical Engineers, con- 
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tractors, and workmen through their representatives, have 
expressed themselves warmly in its favour. 
Your ideas upon examinations differ from my own. The 
existing opportunities for examination are, in your opinion, 
ample, yet later in your article you state “a man may pass 
20 examinations, and still not have the qualifications 
enumerated.” -What are the qualifications I asked for? 


Carefulness, attention to detail, fair technical knowledge and 


mechanical skill. Surely without the first two and the last, 
no man is worth much as a mechanic! 

As to the composition of the examiners, I stated that in 
my opinion the question would be best solved by a joint 
board of contractors, members of the Institution of Elec- 
trical Engineers and representatives of the Electrical Trades 
Union. Many members of the Institution of Electrical 
Engineers are favourable to such a scheme, and I have no 
doubt that their Institution will help the contractors in 
every way. 

The men would, through their union, form part of the 
committee or examining board, and the fact of units from all 
sections of the trade meeting together would act beneficially 
in breaking down that barrier which too often arises between 
employers and employés, 

Perhaps in the paper I gave too much precedence to the 
“wireman.” The examination is intended to cover all 
branches of the trade, and it may not be within your know- 
ledge that the electrical contractors are forming associations 
throughout the country. Broadly, the wireman has more 
details to attend to than most branches of the trade ; much 
of his work is buried, and his carefulness or carelessness is 
only apparent “after many days.” He is the man who 
holds his employer’s reputation in his hands, the man who 
should “do the thinking.” It is precisely because the 
average wireman does little thinking that I want to make it 
worth his while to think more. Is it too much for a con- 
tractor to ask that, having secured a contract, his workmen 
should carry out, under reasonable supervision, honestly and 
intelligently, that which the contractor has bound himself to 
perform ? 

Your last paragraph, stating that a uniform wage should 
be paid to all who pass an examination is not what I said. 
My idea is to pay the skilled man a wage commensurate 
with his abilities, 

Let me add, in conclusion, that any question which tends 
to educate the workman, and offer him some inducement to 
study his business is beneficial to all concerned. Huge 
strides have been made in lighting by other means, competi- 
tion is bound to be keener, and I maintain that the more 
skilled and the more technical our workmen are the better 
able we shall be to fight our opponents. 


London, January 16th, 1905. 


Frank Suter. 


May I be allowed to say in reference to the article in your 
current issue on wiremen, that I feel certain that the writer 
of that article has never been a contractor, or had to deal 
with wiremen. I, personally, find it necessary to plan out 
nearly every job for my men, the best men generally requiring 
a sketch when the work is rather intricate. 

Mr. Suter’s proposal that a committee be selected to draw 
up examination papers for the testing of a wireman’s 
abilities will, I feel certain, meet with the approval of those 
who have had to employ and pay good wager to these men, 
for no one can deny that the average wireman does receive 


wages, 

I shall say that the question you put into the man’s 
mouth would be a very impertinent one ; if a man employs 
what are supposed to be competent mechanics, he is surely 
not expected to show them how to do everything. It is 
ridiculous, too, to say that the contractors themselves would 
fail to pass the test. 

How many men, do you imagine, who take up contract- 
ing as a livelihood, do not know as much, or more, than the 
best wiremen ever born or made ? 

Of course, it always rests with your workmen whether a 


contract pays or not. There are very few trades and pro- ~ 


fessions in which servants are employed where this is not the 
case. Does it not depend on your housemaid and your cook 
whether your house is well kept? Is the mistress entirely 


responsible, and must she be at her servants’ heels for 
ever ? ; 

How many wiremen could map out a big installation ? 
How many could map out even an ordinary one ? 

Mr. Suter was certainly wrong if he said that the con- 
tractor had not the time to do the thinking. The contractor has 
to both find the work—usually a pretty difficult task in these 
days—and map it out, too. 

He cannot be expected to see that every joint is properly 
made, and that the casing screws are always driven in with a 
screw-driver ; he employs a foreman to do that for him, 
and a foreman is supposed to be more competent than an 
ordinary wireman. 

Scribendi recte sapere est principium et fons, and I do not 


_think that it is just that the British workman, who is paid 


better wages than any other workman in the world, and who 
generally manages to do worse work, should be constantly 
held up as a poor down-trodden deluded slave, who does not 
get his due either in credit or wages. 

The contractor has to make the business, and has to find 
the capital; he has the responsibility on his shoulders, and 
I think that most impartial readers will agree with me that 
he has to supply the brains ; these then are sufficient reasons 
why he should take the profits. You surely would not be 
so Sccialistic as to urge that, in spite of the contractor giving 
so much, he should share the profits equally with his men. 

Your compositors have to think, do they not? Do you 
then pay them the same salary as you draw yourself ? 

The bonus system has been tried, as you say, with some 
measure of success, but the measure was so small that it was 
almost a minus quantity, I believe. 

Contractors may be very terrible men to the upholders of 
Trade Unionism in its present state ; but they have to work 
pretty hard for what they get, and matters are not likely to 
improve between the contractor and the men whilst the man 
is treated as a sort of underpaid overworked hero. 


Edwin H. Godwin. 
London, 8.W., January 16th, 1905. 


I read your article in this week’s issue with interest, but 
considerable astonishment at the attitude you take up. Is 
it your opinion that the building and plumbing trades are 
destined to take over installation work, and that the wiring 
contractor will cease to exist? Is not such a view incon- 
sistent with the general trend of business to specialise in each 
branch ? 

Certainly at the present date the position of the wiring 
contractor is an anomalous one, His work is most important, 
being so often concealed from view, and therefore should be 
specially well executed, so as to avoid repairs involving 
damage to the fabric or decorations of a building in addition 
to the failure of supply. 

It does not appear to be thoroughly realised that, whilst 
faulty drains or water pipes and leaky gas fittings usually 
show themselves to the ordinary man before they have time 
to wreak much harm, the faults on badly installed electric 
wiring may develop and cause waste, damage to property, 
and even loss of life whilst quite unsuspected. Yet many trades 
seem to consider wiring as a side line, to be taken up in the 
most light-hearted manner, usually with no experienced 
technical head for the department. 

The Contractors’ Association aims at the establishment of 
a sound standard of work, and due recognition of the 
importance of such a standard, and therefore protests against 
this invasion of the wiring trade by decorators, plumbers 
and builders. 

The Association is as much alive as yourself to the fact 
that every man that calls himself an electrical contractor is 
not thereby qualified to carry out good work, or to judge 
the character of the work done by his men. Therefore the 
Association requires from its applicants for admission some 
proof of their having had experience before it accepts them, 
and it may be no long while before the question is raised of 
establishing examinations for admission. — 

Under these circumstances it does not appear to me such 
an unreasonable matter that the Contractors’ Association 
should consider the question of examinations for the work- 
men employed by its members. The members are probably 
better qualified to test the capabilities of a workman than 
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any other organised electrical body, even than the examining 
body of a technical institute, however able the individuals 
composing it. 

A system of registration of workmen, quite apart from 
examinations, based on the average opinions of the various 
contractors on the workmen in their employ is already in 
force in the Northern Section of the Contractors’ Associa- 
tion, and it is gaining in value with every increase in the 
membership and in the number of registration cards issued. 

Is it not possible to make an examination test the work- 
man’s ability to carry a job through satisfactorily ? It does 
not seem to me a hopeless problem. 

I have not read Mr. Suter’s paper yet, but feel sure you 
misinterpret him when you refer to the establishment of a 
uniform maximum wage to those who pass the examination. 

It seems reasonable to establish a minimum rate for such 
men and to further remunerate such as show organising 
ability and forethought. 

It is feeble criticism to read into the author’s words a very 
strained and improbable meaning, and then condemn that 
meaning as interpreted by you. Ido not think any reason- 
able man would pay the skilled workmen described in the 
paper at the same rate as the duffer. He would probably 
refuse to employ the duffer at any price. 

I would suggest that it would be more dignified of a 
leading Electrical journal to give judicious support and 
criticism to an association which aims at raising the standard 
of work done, instead of indulging in cheap sneers at what 
are mistakenly taken to be its views. 


Edward J. Steinthal, A.M.I.E.E., F.E.C.A., 
Honorary Secretary, Manchester Branch 
Electrical Contractors’ Association. 


Manchester, January 17th, 1905. 


[Evidently we have been misunderstood by our corre- 
spondents; we are in the heartiest sympathy and 
agreement with any movement which has for its 
object the raising of the standard of the British work- 
man, be he a wireman, mechanic or any other artisan. 
We do not for a moment deprecate examination, for, as 
things are, perhaps these are the only means of testing a man’s 
abilities, apart from actual experience. We wished, how- 
ever, to point out what, from Mr. Suter’s short paper, 
appeared perhaps to have been overlooked—that such an 
instrament is already in existence, and that the multiplica- 
tion of examinations is not altogether desirable. What we 
had in mind was that if the existing Wireman’s Examina- 
tion of the City and Guilds Institute did not quite meet 
the views of the electrical contracting industry, it 
would be better for the Contractors’ Association to 
collaborate with this authority with a view to bringing it 
into line. Referring to Mr. Suter’s remarks, we may add 
that from its very inception we have taken the deepest 
interest in the Electrical Contractors’ Association, and are 
quite in touch with its movements. We might, without 
claiming any particular credit to ourselves, mention that it 
was partly due to a suggestion on our part that the Asso- 
ciation was formed, 

Turning to Mr. Godwin’s letter, we think that some 
of the criticisms he makes against us are criticisms of 
Mr. Suter’s paper, and not of our comments thereon. 
lt is, we fear, sometimes imagined that editors, or those 
who write editorial articles, are merely writers, and not men 
actually in touch with the industry. So far from the writer 
not having any acquaintance with contracting work, as 
our correspondent implies, we may pcint out that he was for 
many years the contracting manager for one of the leading 
firms in the country, and, if he was not the originator, was 
one of the very first to adopt the bonus system on wiring 
contracts, He also introduced the chargeman’s allowance, 
that is to say, he established the system of paying the leading 
Wireman an extra weekly sum so long as he was in charge of 
an installation. Our correspondent says that the average 
Wireman does receive good wages. Now, whilst this 
may apply to London work, the fact is that in the pro- 
Vinces @ chargeman, and a good chargeman, too, who can 
“do the thinking,” is often paid less money than the joiners 
and other men over whom he has control, This is hardly as it 
Should be, Mr, Godwin’s comments on contractorsapply only to 
cettain seotion ofthe contractors, wheteas our oriticiams were 


directed more at the class referred to by Mr. Suter, namely, 
the paper-hangers, bell-fitters, ironmongers, &c., who style 
themselves “electrical contractors” without having even a 
wireman’s knowledge of the business. 

The above comments cover most of the points raised in 
Mr. Steinthal’s letter also, If he will re-read our article in the 
light of these remarks, we think he will withdraw his offensive 
expression as to “cheap sneers,” and when he has read Mr. 
Suter’s paper he may be competent to express an opinion 
on our interpretation of it. Whilst we may regret the fact, 
it is impossible for us to overlook the “trend of busi- 
ness,” which is that stall electric wiring work is rapidly 
becoming part of the ordinary routine business of the 
plumbing and building trades.—Eps. E.R. 


LEGAL. 


Janpus Aro Lamps anp Co, Arc Lamps, Lrp. 


Tuis case came before Mr. Justice Kekewich in the Chancery Divi- 
sion on 13th inst. Mr. Fletcher Moulton, K.C., Mr. Thomas Terrell, 
K.C., Mr. J. C. Graham and Mr. A. J. Walter appeared for the 
plaintiffs ; and Mr. Bousfield, K.C., and Mr. Grey for the defendants. 

Mr. TeRRxxt, in the temporary absence of Mr. Moulton, opened 
the plaintiffs’ case. He said the action was brought by the plaintiff 
company for the alleged infringement of three patents, but his 
Lordship would only be troubled with one. The patent which it 
was alleged had been infringed by the defendants, was No. 15,479 
of 1893, granted to a gentleman of the name of Louis Emerson 
Howard, an American, in respect of electric arc lamps. The inven- 
tion was for protecting the carbons from being rapidly consumed. 
The patentee enclosed the two points in a cylinder of glass, which 
was very small, and this cylinder of glass was as nearly as possible 
hermetically sealed, with the result that the life of the carbons 
was increased to a very considerable extent. He found that the 
nearer he could get the glass to the carbons, the longer was the life of 
the latter. He did this by fixing first of all the bottom of the 
glass cylinder to the bottom carbon. At the top of the cylinder he 
secured a metallic cap tightly to the glass cylinder. In the top he 
bored a hole, and then he was able to get a tight fit between the 
carbon rod and the containing vessel. He gave in his specification 
general directions. He indicated what the invention was, and 
that the nearer they got to his criteria the more perfect 
it was. The witnesses they would call would prove that the direc- 
tions he gave were perfect directions for carrying out the invention. 
The learned counsel then read extracts from the amended complete 
specification as follows:—“The object of the invention is to 
increase the life of the carbons and improve the quality of light. In 
carrying out my invention, I surround the arc with a transparent or 
translucent heat-resisting envelope tightly closed at all points below 
the arc, and provided with means for permitting the egress of 
heated gaeesat the top, and makethisenvelope sufficiently small in size. 
In order to permit the feed of the upper carbon, anopening is made 
in the envelope sufficiently close in fit to just permit of the feed, and 
the arc is located near the top of the enclosing envelope for the pur- 
pose of preventing a waste of the positive carbon, and preventing the 
ingress of air through the feed opening. It has heretofore been 
proposed to enclose the arc in an air-tight envelope, but all such 
efforts have, so faras I am aware, resulted in failure. Ifthe opening 
through which the carbon feeds is made sufficiently large to admit 
of very free transit of the carbon through it, ingress of air is 
permitted which increases the rapidity of consumption of the 
carbons; moreover, where the lamp is exposed to the elements, 
rain or a draught of cold air striking the containing chamber, when 
made of glass, is apt to shatter it. With my construction these 
difficulties are overcome. I am enabled to make the transparent or 
translucent enclosing envelope 3 in. or less in diameter, resulting in 
an agreeable light of large radiating area, and by making the feed 
opening a comparatively close fit around the carbon, and providing 
a valve or trap for the escape of heated gases when the tension 
becomes sufficient to endanger the envelope, the life of the carbon 
is prolonged to an extraordinary degree. Where the lamp is 
exposed to the action of the elements an auxiliary globe will 
be provided around the arc-enclosing envelope to prevent rain 
or draughts from striking its highly heated surface. The feed- 
regulating mechanism which maintains the arc of a substantially 
uniform: length, irrespective of the gradual consumption of the 
movable carbon, may be of aay suitable construction, and as it forms 
no part of my present invention need not be specifically described. 
Surrounding the arc is a transparent or translucent envelope B pre- 
ferably made of glass, and not to exceed 3 in. and preferably 
lees in horizontal diameter, and of any desired length.” 

Mr, EousFiELp, in answer to his LorpsHrP, said that the main 
defence relied on was want of novelty and subject matter and no 
infringement. There was no provisional specification, therefore no 
question as to disconformity was raised. 

Mr. TeRREtt, continuing, said the defendants had a cylinder 
of small diameter, and made it tapered“ in-tead of parallel. They 
had made it about 1 in. in diameter at the bottom and 4 in. in 
diameter at the top. They had the ——— with a — 
ca) They had the carbon passing ugh a& very cilose- 
fitting hole in the metallic plug and the bottom oe 
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sealed. When the action was brought the plaintiff’s specification 
was unamended. Defendants at that time had the bottom 
hermetically sealed as specified. But when the present action was 
brought and his Lordship made an order that no action should be 
brought for past infringement, defendants made a variation and 
introduced into the bottom a minute hole y; in. in diameter. 
The whole object of the invention was to keep the carbon-ia a 
regular atmosphere as much as possible, and to keep the carbon en- 
closed in as small a vessel as possible. Defendants set up against the 
plaintiffs certain anticipations, but his learned friends must deal 
with that matter in their cross-examination. There was enormous 
utility in, and enormous sales under, the plaintiff’s patent. 

Mr. Bousrietp said that defendants also relied to some extent 
on the plea of non-utility. 

Mr. James SwINBURNE, examined by Mr. Mouton, said the object 
of the invention was to make an arc lamp in which the trouble and 
expense of frequent renewal of the carbons were very much reduced. 
That was a material item in arc lighting. Howard obtained the 
results by making the enclosing globe as small as he possibly could. 
An enclosing globe was common — at the date of the 
patent. It was not successful before the date of the patent. Before 
the plaintiff's patent, two mistakes were made. First, they made 
the enclosing globe far too large, and next, they’ did not close 
it enough. The two things which Howard had indicated were the 
essence of success. The globe must not break, and must be trans- 
parent, and must practically be air-tight. The globe must be of such 
material that you could seal it air-tight at the top. Howard sealed 
the glass globe to a metallic cap. There was a comparatively close 
fit between the carbon and the metal. That was to prevent any 
circulation of air, and it was so close that there was just enough 
passage to enable any extra pressure in the globe to relieve itself in 
the orifice. It prevented the circulation of external air into the 
globe. The effect of this was to increase the life of the 
carbon very considerably. The external globe need not be 
small. It prevented anything falling on the smaller globe. 
The outer globe was a repetition of the ioner. The outer 
reservoir became a reservoir of exhausted air. In his opinion, the 
directions given for carrying out the invention were clear and 
practicable. He had seen the infringing lamp. The globe was a 
small globe made substantially according to the instructions in the 
plaintiff's specification. It was closed in the way described in the 
plaintiff's specification. It was closed at the top by a metallic cap 
which had a hole through which the carbon worked. It was closed 
at the bottom, but they had a small hole there. What the hole was 
there for he could not make out. It was practically stopped up by 
some copper, which really covered up the hole. It was not an 
effective hole at all. With regard to the fitting of the carbon as it 
passed through the cap, it was such as was described in the 
plaintiff's specification, and so did all that was described as essential 
to success. In his opinion the defendant’s lamp was made in 
accordance with the plaintiff's invention and according to the 
instructions given. He had read the prior specifications, and he 
thought the plaintiff’s invention was a novel one, and useful. 

Cross-examined by Mr. BousFiELp: The outer globe served as a 
reservoir of the burned air. In Brewer's specification of 1882, 
fig. 1, the arc was more or less enclosed by two glass envelopes. 
Then the smallest globe was balloon shaped and the outer globe was 
open top and bottom. In Beardsley’s there was a small globe. At the 
bottom it was tightly fitted, and the carbon came down through a 
narrow opening. There the opening was not nearly narrow enough 
and the globe was too large. Staitin his specification had the same 
object, to prevent the burning of the carbons. He distinguished 
André’s specification from the plaintiff’s, mainly on the ground 
of the size ofthe globe. In his view the size made a very material 
difference as a practical question. In Lake there was an enclosed 
vessel which included the whole thing. Allison enclosed the arc 
in practically an air-tight receiver. He employed packing where 
the carbon came in to make the thing closed. All these people 
failed, because they did not keep the globe small enough, and did 
not keep it sufficiently closed. 

In cross-examination, WiTnuss said he had never heard of any of 
the specifications produced by the defendants having been embodied 
in practice until Howard invented and introduced the modern 
enclosed lamp. 

Mr. Percie Vauauan Evans, examined by Mr. TERRELL 
said he was employed by plaintiffs at their works, and had carried 
out experiments with arc lamps for the past five years. He first 
experimented with a Jandus single enclosure lamp of the 1903 
pattern, and he found tbat the duration of the carbon in the lamp 
was 170hours. The ordinary duration of the same length of carbon 
in an open lamp was about 8 to 10 hours. A Jandus double 
enclosure lamp fitted with the recent improvements and a 2}-in. 
diameter globe gave 227 hours’ life. The { in. and 1 in. enclos- 
ing globes were made of porcelain, because he could not get glass 
to stand long enough against the heat. The length of the envelope 
in all his experiments was about 7 in. Witness then gave details 
of hisexperiments. Ina #-in. porcelain globe the arc burned for 380 
hours. The 1 in. size gave 180 hours’ life. The next size, 2} in, 
gave 100 h6urs’ life. The 3g-in. globe gave 60 hours, The 54 in. 
gave 41 hours. A globe between 7 and 8 in. gave 31 hours, anda 
globe 104 in. gave 26 hours, and the 114-in. globe gave 18} hours. 
He thus found a regular scale depending upon the diameter of 
the globe, ranging from 8 to 9 hours when the arc was open alto- 
gether to 380 hours when it was in a 3-in. globe. 

Wirness further dealt with the effect of different patterns of 
globes, caps, and plugs. 

Replying to further questions, Witness said he had tried 
a Brewer inner globe, putting it inside an ordinary outer globe. 

He had very considerable difficulty in getting it to burn at all, 
because it cracked with the heat. Beardsley’s arrangement gave 
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very similar results. He made a series of experiments with the 
alleged infringing lamp with the inner globe only on, and in these 
he got a life of about 75 hours. Then he put the outer globe on and 
the life went up to 77 hours. It increased the life slightly by 
putting on the outer globe. He did the same experiments over 
again out of doors and in fairly windy weather. He got a life of 
65 hours with the inner globe only, and 80 hours when he put the 
outer globe over it. ‘ 

Cross-examined by Mr. K.C., said he was 
in charge of the experimental work of the company, and had held 
that position for five years, 

.Are you aware that with lamps of the type of the enclosed arc 
with only one globe, both the plaintiffs and the defendants 
within the last three years have increased the siae of that globe 
enclosing the arc ?—Yes. 

In reply to questions as to Whether, in the case of lamps that had 
no external globe, it was a positive advantage to have the lamp 
larger than 3, 4, 50r even 6 in. diameter, rather than as the 
specification says, less than 3 in. : 

Witness said the reason for the larger globe was the difficulty of 
getting the glass to stand, if too small. Artistic reasons also led to 
the adoption of larger single globes; within the last three years the 
sale of lamps with a single enclosure greatly increased in propor- 
tion to the sale of lamps with double enclosures. 

Cross-examined as to his experiments with the Jandus 1903 lamp, 
Witness stated that the lamp was a single enclosed lamp. In 
his experiments he took the Jandus enclosed lamp with all recent 
improvements. He used 75 volts, but did not use an outside 
globe for these. 

Cross-examined: He had taken great care in his experiments, and 
he quite thought that the whole difference was due to the diameter, 
and not to any question of leakage. Leakage would have an 
important influence. 

Mr. Dugatp examined by Mr. Mouton, said that 
it was well known that, if you could successfully enclose an arc 
and keep fresh air from the carbon, it would lengthen the life 
of the carbon; but nobody did that successfully before Howard. 
Howard was the first to show that the smallness of the globe 
prevented the influx of air. The Jandos lamps were a very great 
commercial success. He had seen the defendants’ lamp; it had 
nearly all the features of the plaintiffs’ lamp. 

Cross-examined by Mr. Bousrimnp: He thought that altogether 
some 40,000 of the plaintiffs’ lamps had been sold. The company, 
under his advice, bought Howard’s patent in 1898. In some 
respects the Jandus patents bad been anticipated by Howard, 
who was the first to show the use of a metallic plug in connection 
with the glass and to have the carbon a nice fit. 

Do you mean to say that you would have had the slightest 
difficulty, if anybody bad brought these prior specifications to you, 
in showing that you must make this hole as small as you could 
whilst allowing the carbon to go through ?—Yes, I should, and I 
know that inventors spent years in trying to get the thing successful 
on these lines. 

Cross-examination continued: He agreed generally with the 
evidence of Mr. Swinburne. The claims which had been cut out 
when the plaintiffs amended the specification, were claims which 
had reference to the luminous gases. He thought Howard’s theory 
was incorrect. Witness advised that the patent should be 
amended, 

At this stage a long discussion took place as to whether the 
learned counsel was entitled to cross-examine the witness as to the 
construction of the original specification, as unamended, and in 
the result his Lordship held he was not. 

On 16th inst. Mr. Bousrimcp said he had an application to make. 
His Lordship would remember that a series of experiments had 
been referred to, giving the durations of the burning of the carbons 
in different circumstances. The defendants had endeavoured with 
all diligence, since-the point was made, to make experiments in 
order to meet those referred to in the evidence called on behalf of 
the plaintiffs Tbat evidence had taken the defendants entirely 
by surprise. When defendants came into court, they had no notice 
that the question of size would be taken. Prof. Cormack was now 
making the experiments, but he found that it was impossible to 
complete them in euch a short time. He therefore applied for an 
adjournment for the purpose of enabling the defendants to complete 
their experiments in the matter. 

His Lorpsuip thought the defendants should have an opportunity 
of giving evidence as to the experiments they were making. Hv 
did not see, however, why that should not be done after the argu- 
ments had been completed. 

Mr. Movtrton said that the plaintiffs would be at a great die: 
advantage if, at the close of the case, the defendants called 
evidence to prove what their experiments were, without giving 
the plaintiffs an opportunity of answering it. 

The matter then dropped, and Mr. Bousriexp continued the 
crose-examination of Mr. Dugald Olerk. 

The Witnzss said that the earlier lamps could not be successfully 
used before the date of Howard’s patent. He remembered the old 
Electric Lighting Act of 1882. Practically the conditions of that 
Act were such that for some years electric enterprise in this country 
was almost at a standstill; i¢ was owing to the Act handicapping 
engineers. There were, however, a good many experiments made. 
At that time the arc was a much more important thing than it was 
to-day. If it had been successful then, it would have been in grest 
demand, The Brush Co. had arc lamps at thatdate. In 1882 there 
was practically no,general system of electric lighting, and all 
electric lighting stations were special property, such as railway 
stations, and the arc lamp in series was in great demand then. 
There were many installations in 1881 and 1882—private instal- 
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Mr. Movtton: There were thousands of arc installations then. 

Cross-examination continued: It was necessary to have good 
carbons to work enclosed arc lamps. Since 1893 there had been a 
very considerable improvement all round in the quality of carbon. 
The Howard specification was the best at the time, but they had 
succeeded in improving upon it in many points since then. The 
Jandus people widely advertised their business. The plaintiffs’ 
lamp was first offered to the public in 1895, and the sales since then 
had steadily increased. Success began to come to the Jandus Oo, 
before they had the Howard patent atall. There was some trouble 
with a gentleman named Marks, he was the owner of Thompson’s 
patent for an enclosed arc lamp. That was dated 1896. Actions 
were threatened by Marks against the plaintiff compauy, and 
eventually that company bought both Thompson’s and Howard’s 
patents, both of which were owned by Marks. Howard had ccntem- 
plated a low potential lamp. He hoped to get the result of being 
able by his construction of lamp to get a good light with 
only 25 to 30 volts. He did not know that with the best carbons 
and voltages like that they got a deposit of carbon on the inside of 
the enclosure which would condemn the system. A successful 
lamp must work on a high voltage, Commercially successful lamps 
did bave the higher voltage. It was quite clear from Beardsley 
what he intended. 

The Witnzss baving been briefly examined by Mr. Movutton, the 
plaintiffs’ case closed. 

Mr. Bousrimip then proceeded to open the defendants’ case. 
He said that the case was a rather remarkable one—almost unique 
in some of its features. They had a specification which was never 
intended to cover anything but details. 

His Lorpsuir interposed, and said he thought it would be con- 
venient for the learned counsel at this stage to argue the question 
of whether he was entitled to look at the erased lines in the 
amended specification or not. He thought it was better for that 
question to be argued first. 

Mr. BousFiExp said that if his Lordship was against him on that 
point he would have great difficulty in arguing the case at all. 

His Lorpsuir said that as then advised, he was against the 
learned counsel on that poiat. 

Mr. Bousrixcp then contended that his Lordship was entitled to 
take into consideration in deciding the case, the whole of the speci- 
fication including what had been cut out. He submitted that his 
Lordship could consider the deleted parts of the specification in 
order to decide what was the right construction of what was left. 
He wished to refer to the deleted portions in order to show that the 
construction of the patent had not been altered by what had been 
struck out. The alteration which had been made, could not by law 
extend the scope of the specification, He was not complaining of 
any irregularity in the amendment. His argument was that there 
was no irregularity in the amendment, and that it did not in fact 
alter the construction; further, that sise in the specification 
had only to do with luminosity, and as that had been struck 
out, plaintiffs were not entitled to turn round and say that size was 
the determining factor in tte otber part of the specification. He 
submitted that it would be extremely detrimental to the interests of 
the public if his Lordship were to decide, so that when there was a 
question as to whether the construction which a patentee was putting 
forward was not wider and more conclusive than the construction 
which was in the original specification, they could not keep him 
within the bounds of his original specification. That was the sole 
purpose for which he wished to refer to it. 

Mr. Grey also addressed his Lordship on this point on behalf of 
the defendants, and contended that the unamended specification 
was the proper thing for his Lordship to look at, in construing the 
patent. 

Mr. Movtton contended that both on principle and authority 
his Lordship could not refer in any way to the deleted portions of 
the specification. 

Mr. TERRELL having followed on the same side, and Mr. Bous- 
FivLD having briefly replied on the point taken, his LonpsHip said 
the question he had to decide was whether the deleted passages in 
the specification could be referred to in argument for the purpose 
of ascertaining the limits and extent of the monopoly granted to 
the patentee. He did not think he was entitled to refer to those 
passager, and the case would have to proceed on that footing. 

Mr. Bousrietp then continued his argument, and asked bis 
Lordship to look at the specification without reading the deleted 
passages. He wished to show that in this complete specification 
the reference to smallness of siza had nothing whatever to 
do with the question as to the hife of the carbon, but to some- 
thing that had gone. Howard had claims which had no refer- 
ence to smallness of size. Plaintiffs were now anxious to show 
that that was a material part of the invention, and that it 
came into the claim. But if his learned friends said that, 
they must takethe consequences, If they were going to work these 
Words into the claim they must do so, surely, with the limitations 
Which were in the body of the specification, and must take them, 

“not to exceed 3 in., and preferably lees.” If they succeeded in 
bringing in reference to size they must do it definitely, and be 
held to some sort of limitation. If size was the only material thing, 
they must have some sort of definition. According to his learned 
friends’ view, Howard was entitled to get the benefit of smallness 
of size without stating what the limitation of the smallness was. 
Defendants used three times the voltage which Howard said was 
80ing to be used with his invention. Howard said that by having 
& small enclosing envelope he got greater density and less resistance, 
and therefore he could use less voltage. They all knew 
now that such voltages as that were commercially useless. 
Defendants had got the fact that they did not come 
Within his limits of less than 3 in. and that they did not get 


the reduction in the voltage. The real essence of Howard’s 
patent was the enclosure at the bottom and the reduction of the 
leakage at certain points; but now, the plaintiffs said that smallness 
was the material thing, and that smallness saved them from being 
anticipated. Beardsley absolutely and thoroughly described the 
principle, and there was nothing left to invent except some im- 
provements in detail. Beardsley would give all the results which, in 
fact, flowed from the plaintiff's invention. 

Mr. BousFiEzxD, in resuming his address on 17th inst. on behalf 
of the defendants, said he would not have to trouble his Lordship 
witb all the specifications relied on by his clients as anticipations, 
in his address. A number of them were important as showing how 
widely spread and well known the principle was of reducing the 
consumption of the carbons by enclosing them in a globe, for the 
purpose of keeping them as far as possible free from outside air. 

His Lorpsuip said that the plaintiffs’ case was that everybody 
knew it, but that nobody hit upon how to do it until Howard’s 
specification—that nobody knew that a small enclosing globe was 
the secret. That was the plaintiffs’ case. 

Mr. Bousrietp: Yes, but that is not the case made by Howard 
in his specification. Referring to Andre’s fig. 2, the learned counsel 
said that there they found everything that Howard described in his 
specification except the one point of size, which was said to be 
the distinction. He submitted that on all grounds judgement should 
be for the defendants. 

The first witness for the defence was Prof. Sinvanus P. Taomp- 
son, who, examined by Mr. Bousriexp, stated that he had studied 
Howard’s specification, and did not think it made any substantial 
advance in the art of electric arc lighting on what was prior know- 
ledge. Examined as to Beardsley’s specification, the witness 
said that with the knowledge that was available in the year 1882, 
he would have no difficulty in making a working lamp to carry out 
in effect what was stated by Beardsley in his specification. If he 
had been carrying out the specification, he would have known that 
the heating effect of the electric arc was very severe. He would 
have known that the same precautions would have had to be 
taken to secure the globe surrounding the arc as for 
securing a globe surrounding a paraffin lamp. His view 
was that, provided equal care was taken so as to prevent 
the access of fresh air, the size of the enclosure had nothing what- 
ever to do with the matter. For the success of these lamps they 
required a distribution of electricity at constant voltage of at least 
110 volts. The earliest date at which that first became available 
was about the year 1890. Marks was the apostle of the enclosed 
arc, both in America and in England. He spread his views about 
high voltage in this country about 1895. Howard’s specification 
fell absolutely flat, and produced no effect on the industry at all. 

Cross-examined by Mr. Movunton: From the early days of 
electric lighting, arc lighting occupied a great amount of attention. 

Will you tell me a single improvement in arc lamps made by a 
theorist ?—Witness referred to the regulation improvement by 
Prof. John Hopkinson. Many of the alleged prior publications 
told them to enclose and to take pains to keep out the air. Baxter, 
Beardsley, and several others, more or less told them that. The 
first occasion on which he saw a commercial enclosed lamp, was on 
Auguet 22nd, 1893, and that was Marks’s lamp. 

Mr. Movutton: I put it to you that all the work of these people 
was characteristic of having the enclosure of the size we have said ?— 
If you say so, 1 suppose you know. My impression is that from the 
arc lighting I have seen, it is carried out more generally by globes 
nearer 6 in. in diameter than 3 in. 

Witness having been re-examined by Mr. Bousfield, Prof. 
Cormack was called and examined by Mr. Grey, and said he was 
Professor of Engineering in University College, London. He had 
had considerable experience in electric arc lighting. He did not 
find in Howard’s specification anything which added to the state of 
knowledge at that date. He had never seen a lamp made accord- 
ing to Howard’s specification. Reading Beardsley and studying 
his drawings, they were, in his opinion, sufficient to construct a 
commercial and working lamp. In his opinion, if leakage was 
sufficiently prevented as shown by André, the size of the enclosing 
globe was not a feature of importance. 

Cross-examined by Mr. Mounton: He had not completed his 
experiments yet. He did not know that Howard had got results, 
He had not yet tried the experiments mentioned in Howard. 

Mr. Bovusriscp said that this was the defendants’ case, subject to 
the further evidence he wished to submit as to the results of the 
experiments now being made by Prof. Cormack. 

His Lorpsuip said he would not give judgement before this day 
fortnight, and if Mr. Bousfield wished to produce further evidence 
as to the results of the experiments, he must make an application 
before then at a convenient time. 


v. Bascoox & Wiicox anp OTHERS. 
(Continued from page 54.) 

Tue hearing of this appeal was continued on Thursday 
morning, January 12th. Counsnt said that Mr. Spearing 
never came into actual conversation himself with Mr. Rosen- 
thal at all. The statements were made that Mr. Sugden 
was sent to repeat these to Mr. Spearing, and induce him to consent. 
His real point with regard to the complicity of Babcock & Wilcox in 
foisting this agreement upon Mr. Spearing was the fact that 
through Mr. Peck, whom they paid, though he was acting for Mr. 
Spearing, they put before the plaintiff an agreement to be signed 
which did not contain certain terms as to whut should be done for 
the benefit of Mr. Perks and Mr. Sugden. Mr. Perks put himself 
forward and engineered the settlement which was drawn up by 
Babcock & Wilcox’s solicitors on the one side, and Mr, Peck on the 
other. The payment of 20 guineas to Mr. Peck by the other side 
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ought, he submitted, to be investigated. It wasa most remarkable 
transaction that when Mr. Peck was settling terms, there was a 
document in existence securing collateral advantage to Mr. 
Perks and other shareholders in Sugden’s, Ltd. It could not be 
straightforward and bond fide. The settlement did not say that 
Mr. Perks made a halfpenny out of it. He made no attack on Mr. 
Perks, because it might be assumed that the full terms would be put 
before Mr. Spearing as well. He was anxious to make that clear. 

Lord Justice Romer: But as Mr. Perks was not affected and does 
not purport to be a party to the agreement, where is the obligation 
to disclose to Mr. Spearing what advantages he was getting ? 

Mr. SHeaRman said it appeared to him that the withholding of 
information made a statement, which was otherwise correct, un- 
true. Mr. Sugden had not any ordinary shares, but he got a col- 
lateral advantage as well. 

Lord Justice VavuaHan-Witiams said there were obvious reasons 
why the pleader should desire to omit certain statements. They 
wished to bring their action in such a form that they might be free 
from making any allegation which in any way touched the honour- 
able conduct of Mr. Perks. If they had to allege on the pleading 
that at the moment they purported to inform Mr. Spearing of the 
terms of the agreement, negotiations had been commenced with the 
ney parties, it would be difficult to do so without attacking Mr. 

r 


Mr. SuuaRman said he did not like in open Court to say anything 
against a public gentleman against whom they had no cause of 
action. He thought, however, that he was entitled to put inter- 
rogatories with regard to the payment to Mr. Peck, and as to 
whether Mr. Perks had not instituted these negotiations which 
were engineered between him, Mr. Rosenthal and Mr. Sugden. It 
had since been discovered that Mr. Perks had given an order to 
Babcock & Wilcox for 16 water-tube boilers, for which they reduced 
the price by £75 for each boiler. 

Lord Justice Romer suggested that the pleadings should be 
amended so as to show what the plaintiff’s true case was. On the 
present pleadings the interrogatories were certainly irrelevant. 

Lord Justice VavuaHan-Wittiams: I do not like the pleader to 
step so delicately ashe hasdone here. Your real case is fraud, and 
you dare not say so. 

Lord Justice Romsr: I should like to see your allegations put in 
a proper form. I understand your case now, but it is not, to my 
mind, properly pleaded. I should like to see your statement that 
Mr. Perks opened negotiations, and that special terms and advan- 
tages were given him, the agreement as to the boilers, and the 
allegations as to informing the plaintiff of the agreement, and how 
he was led by reliance on Mr. Perke’s opinion to consent. 

Mr. SupaRman agreed to adopt this course. 

Lord Justice Romer: Amend your pleadings and state the case 


* as you have stated it to ue. Plead it properly, and let this stand 


over until we see your amendments, and come back to us. 


JEFFREY v. NontH-West Lonpon Co. 


In the Chancery Division of the High Court of Justice on Friday, 
before Mr. Justice Farwell, Mr. Jenxins, K.C., stated that he had a 
motion in the case of Jeffrey v. North-West London Electric 
Supply Co., which was a debenture-holders’ action asking for the 
appointment of a receiver and mansger. Defendants had filed 
some evidence which he had not yet seen, and he accordingly atked 
that the motion should stand over for a week. 

Mr. Ursoun, K.C., said he appeared for the defendants. He 
had looked through the evidence, and it appeared to him neither of 
them wished a receiver and manager, The true issue between the 
parties was whether the proposed eale should go forward, If they 
lost this sale, his evidence was that they would do worse. The 
Hampstead Corporation had a rival undertaking, and they were the 
proposed purchasers. Negotiations had been going on for a long 
time. The proposed sale had been assented to by an extra- 
ordinary resolution of debenture holders, of which class p'aintiff 
was one. 

Mr. Jenkins said the case must stand overforaweek. If the 
facts were as stated that there was a sale by which if it were a 
proper sale the plaintiff was bound, it would be reasonable to try 
that issue if they could use the motion for the purpose. 

Mr. Uryouy, K.O., said the prior lien mortgagees had appointed 
their own receiver and manager. The manager was also. managing 
director. The undertaking was being carried on in the best 
manner. 

His Logpsuir assented to the case standing over for a week. 


ATTOBNEY-GENERAL v. Unspan Execraic Supriy Co. 
AND OTHERS. 


In the Chancery Division the other day, before Mr. Justice Joyce, the 
above case was mentioned. 

Mr. Younazs, K.C., said the action related to the illumization of 
Walton, and was. before his Lordship in December last, when a 
portion of the injunction was suspended to give the defendant 
company an opportunity of approaching the Attorney-General if 
they thought fit todoso, The company approached the Attorney- 
General, who replied that he was content to leave the matter 
the hands of the relators and his Lordship, so that the position 
remained more or less as it was. He now asked that a part of the 
Parliament w ie company was promoting and, jeved, was 
being opposed, — 


Mr. Huauzs, K.C., opposed any further suspension of the injunc- 
tion. In the first place, he said the Walton Electric Lighting Order, 
under which the company professed to supply, was only dated 1904. 
The position was this: There was a decision against the defendants 
that whatthey were doing was contrary to law. They now wanted 
to be allowed to go on committing a breach of the law. He 
submitted no order ought to be made. 

His Lorpsui : What is the result you seek to obtain ? 

Mr. Huauxs eaid they sought to prevent them supplying power 
to Walton from Weybridge. 

His Lorpsuie: How does it hurt you? I can understand your 
contention in respect of the future, but how will it hurt you at the 
present moment, and cannot you get enough electricity in your 
district ? 

Mr. Huaues replied that there was a certain amount of nuisance 
caused by the working—nuisance from noige, vibration, and several 
other things. 

His Lorpsuir : Who is responsible for the proper working in 
your district ? 

Mr. Huaues said the defendants were. They had no right to 
commit a nuisance. As a matter of fact, proceedings were taken by 
the inhabitants to prevent a nuisance, and this would be added to if 
they bad to supply additional power as proposed. 

His Lorpsalr pointed out that the company did not want to supply 
on ordinary days, only in certain circumstances. He now proposed 
to suspend the injunction until further order, so that there would 
have to. be an application; Mr. Younger’s clients in the meantime 
not to supply Walton from the station in question except in certain 
circumstances to be drawn up by counsel. Later in the day 
counsel for the company (Mr. CrausEN) announced that his clients 
were willing to undertake that they would not supply Walton from 
Weybridge except, first, from midnight to one hour before suneet. 

Mr. Justice Joyon: Every night? 

Mr. Cxavsen replied in the affirmative, and said the second term 
was that in case of a breakdown or other exceptional emergency at 
other hours. The position was this. There was scarcely any con- 
sumption between midnight and an hour before sunset, and in 
Weybridge the engines ran from about 2 o’clock in the afternoon until 
11 or 12 o’clock at night, when they stopped. The electricity at 
Weybridge was supplied from accumulators. The Walton engines 
ran in the same way as those at Weybridge, but there were no 
accumulators at Walton, and no room for them. 

Mr. Justice Joyce: Why do not you get them ? 

Mr. CuavusEN said there was no room for them, and if they had 
them the cost would be hopelessly disproportionate to the return 
the company would get from the trifling amount of electricity con- 
sumed between midnight and one hour before sunset. 

Mr. Hcaues remarked that the whole object of the suspension 
originally was cn a statement by the defendants that if they had 
time they would make proper arrangements for this temporary 
station at Walton. What they now atked for was entirely incon- 
sistent with what was then stated. 

Mr. Justice Joyce thought the matter had better stand over until 
the first motion day in May on the terms stated. He inquired of 
Mr. Clausen when he would know whether his Bill was going 
through or not. 

Mr. CravsEn raid not much before May or June. 

Mr. Justice Joycn : Of course, you will compensate the plaintiffs 
chs apy damage they sustain, and abide by any order the Court may 
make 


Mr. CravsEN agreed, and said he was willing to treat this as the 
trial, and submit to judgement for a perpetual injunction which 
— be suspended until further order on the terms of the under- 
taking. 

Mr. Justice Joycn said that might be go, and costs would be a8 
between solicitor and client. 


Exvrorric Tramway Co. v. Pane. 


Tus case was mentioned before Mr. Justice Kekewich in tie 
oe Division of the High Court of Justice on Thursday last 
wee 

Mr. Manrexti said the action related to some shares in the com- 
pany. Mr. Lawson was a co-plaintiff, and Mr. Paine was tue 
defendant. The action ttocd over until the conclusion of certain 
criminal proceedings against Mr. Laweon. As a retult of these pio- 
ceedings, Mr. Lawson was convicted and sentenced to 12 months 
imprisonment, but the judge reserved the case for the consideration 
of the Court for Crown Cases reserved. Under those circumstanccs 
he asked his Lordship to allow the action to stand over until that 
case had been determined. 

Mr. Wivxinson eaid he represented the defendant, and was pre- 
pared to goon with the case. Hesaw noreatcn why it should not be 
proceeded with. It was simply a care as to whether certain shares 
were paid for in cash, 

oe Lorpsuip directed that the case should stand over for 4 
mont 


Traction Co. 


On Wedresday last week, two motions affecting this company w«ré 
heard by Vice-Chancellor Hall in the Chancery Court, Liverpool. 
By one motion, Mr, Nicholas Earle, Manchester, sought to restrain 
the company from acting on resolutions passed at a meeting held 
on December 30th; and, by the other, Mr. Arthur Stanley sought 4 
ruling from the Court to give effect to the retolations. The appli: 
cants were deberture-holders in the company, 

Mr. Barner, who appeared for Mr. Harle, contended that a meet 
ing which had been summoned and held, to consider, and, if deemed 
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advisable, to support a Bill of the South Lancashire Tramways, Ltd., 
to extend the time for the compulsory purchase of lands, for the 
re-atrangement of the capital of that company, and for the pur- 
chase of the undertaking of the Electric ion Co., had been 
wholly irregular, 

Mr. Grant, who appeared for debenture-holders, stated that in 
orderto comply with the Standing Orders of Parliament, notice had 
to be given in local papers and meetings had to be called, and it 
was neceesary to hold the meeting in question in order to be in 
time to present the Bill next session. 

Mr. MasBeRcey explained that in cases of the kind the Court 
could refuse the application at one time and grant it at another, 
according to the view of the circumstances which it took. In this 
case the circumstances had changed, and the matter submitted to 
his Honour was not res judicata. 

On the 17th inst., Sir Samuzt Hatt, K.C., gave judgement at 
length. He reviewed the history of the company, and the cir- 
cumstances under which a receiver had been appointed, and the 
steps taken by interested parties to avail of powers under a trust 
deed. Also the circumstances attending the calling of the extra- 
ordinary general meeting. His Honour found that the stockholders 
had, in their resolutions modified their rights against the company 
in accordance with their power. He, therefore, refused Mr. Earle’s 
motion, and granted that of Mr. Stanley, costs to be paid by the 
trustees, 


v. UNDERGROUND Exrotric Co. or Lonpon. 


Av the Brompton County Court last week, before Judge Stonor and 
a jury, Burt Scott Phillips, an electrical fitter, brought an action 
under the Employers’ Liability Act against the defendants, claim- 
ing in respect of personal injuries, said to have been sustained 
owing to negligence on the part of the defendants or their servants. 
Plaintiff's counsel stated that on May 31st last his client was in 
the employ of the defendants at their new generating station, Lot’s 
Road, Chelsea, assisting in raising some heavy iron pipe sections 
on to a temporarily constructed staging. He had been ordered by 
the “charge hand” to get upon the staging, so as to be ready to 
also agsist in placing the section in proper position. The pipe had 
been raised a little higher than the staging when the rope suspend- 
ing it suddenly broke. The fall of the pipe caused the staging to 
collapse, and the plaintiff and two other men fell some 30 ft. on to 
a cement floor. Counsel for the defence admitted that the rope 
was unfit for the job, but he submitted that the plaintiff himself 
was guilty of contributory negligence in having selected and used 
the rope in question. 

The PrarntirF bore out his counsel’s opening statement. He 
added that he knew nothing about the rope being put round the 
pipe. In cross-examination, he maintained that it was nota 
fitter’s duty to select the rope in such work as that in question, 
except when there was no “charge hand” on the job. He denied 
having been promoted to the position of a charge hand. 

For the defence SrmpHen Maruison, the “charge hand” 
referred to, said it was the duty of a fitter to see that proper ropes 
were used in the work, but if the fitter had any doubt about the 
fitness of the rope, it was his duty to refer the matter to the charge 
hand. The plaintiff, on the occasion in question, did not refer to 
him any question about rope. Cross-examined: He did not tell 
the plaintiff to go upon the staging. 

The jury returned a verdict for the plaintiff, assessing the 
damages at £200, and judgement was given accordingly, with full 
costs, 


Back v, Dick, & Co. 


Av the Exeter County Court, his Honour Judge Lush Wilson, K.C., 
gave his decision in the action heard last montb, and brought by a 
labourer named Wm. Back, against the contractors for the Exeter 
electric tramways, Meesrs. Dick, Kerr & Oo., for compensation for 
injuries sustained by him through an iron bar falling from a stack 
upon him, while he was:engaged in unloading trucks containing 
tram raile in the goods yard of the Queen Btreet station of the 
L.and 8.W.R. Back claimed 11s. 6d. a week during incapacity. A 
point arose during the hearing last month as to whether the spot 
where the accident occurred came within the area of the engineer- 
ing work. (See Exectricat Revinw, December 16tb, 1904.) 

The Jupa@s, in giving his decision, said it would be impossible to 
limit the meaning of the words engineering work to the extent 
contended on behalf of the respondents, although the word “ work” 
imported a definite locality as meaning the thing on which labour 
was bestowed. He thought the words “on, in, or about” engineer- 
ing work must include any portion of the area selected upon which 
the essential operations were conducted. His Honour found that 
the site upon which the rails were stocked in the yard was “on, in, 
or about” engineering work, and the respondents were, therefore, 
liable, Having regard, however, to the doctor’s evidence, he had 
grave doubt as to the degree of incapacity for work of the appli- 
cant at the present time. An application to receive weekly pay- 
ment could, of course, be made in future. For the present he 
awarded the applicant 7s. 6d. a week. 


Tracy aND ANOTHER v. Maxim aND 
Co., Lp. 
Iy the Chancery Division of the High Court of Justice on Tuesday, 
January 17th, before Mr. Justice Buckley, Mr. Manx Romun 
moved for the appointment of a Receiver, He said the com- 
pany was incorporated in May, 1899, the business being to act 


as agents for the sale of inventions of Sir Hiram Maxim and carry 
on the business of electrical engineers. It issued debenture stock to 
secure £20,000. By the trust deed, the company gave a general 
floating charge on all its assets, and it was provided that the security 
became enforceable on the company going into liquidation. In 
October, 1904, a writ was issued. The company had not then gone 
into liquidation, but it was a case of jeopardy, as the sheriff was in 
possession. A receiver and manager was appointed by the vacation 
judge over October 24th. On that date the owners approached the 
plaintiff, and pointed out that, if they pressed in open Court for the 
appointment, it might seriously prejudice the company and damage 
the goodwill, s0, by consent, no order was taken. On November 
29th a compulsory order was made on a creditor’s petition. The 
weekly wages were £174, and there were a great number of out- 
standing contracts, amounting to £27,000, which required com- 
pletion, and it was essential that someone should be appointed who 
could obtain the direction of the Court as to the completion of the 
contracts, and as to borrowing money to doit. It was asked that 
Mr. Alfred Hardy should be appointed receiver and manager, he 
having been nominated liquidator by an overwhelming majority of 
the creditors. 

Mr. Justice Buckuny made the order asked for, and gave the 
receiver liberty to act at once, limiting the appointment as 
manager to three months, without further leave from the Court. 


v. De TunzELMANN. 


In the King’s Bench Division of the High Court of Justice on 
Tuesday (January 17th), the Lord Chief Justice, Mr. Justice 
Kennedy, and Mr. Justice Ridley, in this case, heard an appeal on 
behalf of the defendant from the decision of Judge Rentoul at the 
City of Iiondon Court in September last. The action was brought 
for goods sold and delivered, and judgement was given for the 
plaintiff on theclaim. The defendants appealed on the ground that 
they were not responsible for the goods, because there was no con- 
tract to buy them at all, and they were consigned to another com- 
pany, the Electric Welding Co., without any order. The goods, 
which were the subject matter of the action, were carbons used in 
welding by electricity. 

The Court dismissed the appeal, with costs, the Lord Chief 
Justice saying that the goods were delivered to someone to whom 
the defendant wished them to be delivered, and there was evidence 
on which the judge could come to the conclusion that the plaintiff 
was entitled to recover, the amount of the goods from the 
defendant, 


BUSINESS NOTES. 


Condensing Plant.—The Mirrlees Watson Co., Ltd., 


. of Glasgow, have recently received the following orders for surface 


type condensing plants :— 


British Thomson-Houston Co., for County of London Electric Supply Co., 
2 sets, for 29,250 lb. steam per hour. 

Alfred Parry, Manchester, for Calcutta, 1 set, for 7,500 lb. steam per hour. 

Trafford Power and Light Supply Co., Manchester, per Lacey, Sillar and 
ia 1 set, for 24,000 lb. steam per hour. 

J. & P. Coats, Ltd., for Barcelona, 1 set, for 25,500 lb, steam per hour. 

British Thomson-Houston Co., for London, l{set, for 27,000 Ib, steam per hour, 

Crewe Electricity Works, 1 set, for 20,000 lb. steam per hour. 

Gwynnes, Ltd., London, 1 set, for 6,000 lb. steam per hour, 


Imports of Foreign Telegraph Cables.—Although 
there wasa relatively large importation in December last—£6,464 
as against only £1,379 in the corresponding month of 1903—a 
falling off took place last year in the imports into this country. 
Of foreign telegraph cables and apparatus connected therewith, the 
returns for the 12 months show a total of only £55,074, which 
contrasts with £57,360 in 1903. 


Exports of British Electrical Machinery.—A distinct 
improvement took place last year in the export trade of this country 
in electrical machinery. The returns of the shipments during the 
early part of 1904 were somewhat disappointing, but a change for 
the better took place in the second half, and with the result that 
the shipments during the 12 months reached a total of £522,395 as 
contrasted with only £437,186 in 1903. 


St. Louis Awards.—We are asked to announce that the 
World’s Fair judges have awarded the F. W. Braun Oo., of Los 
Angeles, Cal., gold medals covering practically their entire line of 
a apparatus and appliances for assayers, metallurgists and 
chemists. 


Bankruptcy Proceedings.—At the London Bank- 
rnptey Court on December 1st an application was made to Mr. 
Registrar Hope for an order of discharge on behalf of Ernest John 
Chapman, a member of Hereford-Lavey &Ck\pman, merchants and 
manufacturers’ agents, late of 94, Grosvenor Mansions, Victoria 
Street, Westminster. The Official Receiver (Mr. G. W. Chapman 
reported that the firm failed in November, 1903, with unsec 
liabilities £5,793 18s. 11d. and no assets whatever. The applicant 
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joined Mr. Hereford-Lavey in partnership in January, 1901, and in 
the following October the firm obtained the sole sale agency of-a 
company entitled ‘The Electrical Lighting Boards British Manu- 
facturing Co., Ltd.” They proceeded to grant local sub-agencies to 
various persons for the sale of the company’s and other goods. In 
February, 1902, however, the company summarily determined the 
firm’s agency, and the bankrupts very soon became unable to carry 
out their contracts to supply goods to their sub-agents. It did not 
appear what was the reason or justification forthe determination of 
the agency. The company was reported to have since gone into 
liquidation. The petitioning creditor, Mr. Gaven Knox Gilchrist, 
was the bankrupts’ sub-agent for the counties of Lancashire and 
Cheshire, and he brought an action against them for not supplying 
him with the company’s goods in accordance with their contract, 
and in default of defence obtained judgement against them for 
£4,500 and costs. He also obtained judgement against them for 
£75 and costs in respect of a statement made by them in a tele- 
gram, and which was held to be a libel. The bankrupts’ liability in 
connection with these actions formed nine-tenths of their joint 
indebtedness. On the grounds of (1) insufficiency of assets to pay 
10s. in the £ to the creditors, and (2) imperfect book-keeping, the 
learned Registrar imposed a further suspension of two years. Order 
entered accordingly. 


Catalogues, Calendars, &¢.—The STEEL Con- 
puit Co., Lrp., of Westinghouse Building, Norfolk Street, W.C., 
have forwarded us a copy of their 1905 price list, and also a copy 
of a work by Mr. L. M. Waterhouse, on “ Simplex Conduit System: 
Erection and Wiring.” These are both of the same atyle, being 
pocket size, and well bound in leather. The former contains illus- 
trations, prices, sizes, and a short, general description of all the 
“Simplex” fittings and accessories. A special form of sunk or 
flush tumbler switch is shown, which we illustrate herewith, 
designed for mounting inside their iron switch-boxes (fig. 1). The 
switch base is fixed to the box through bushed screw holes, and 
special terminals are provided for top connections. An insulating 
disk is mounted on the rim of the box, and a brass cover screws 
down on the thread by the tumbler knob. These switches are in- 
tended for concealed work, the flat brass cover coming flush with the 
plaster on the wall. The other illustration (fig. 2) depicts a 


Fig. 1. Fie, 2, 


porcelain water-tight flexible type fitting designed for outside 
lighting. For this type a special cover with bushed holes has been 
designed for leading cables out of the iron box. The other work, 
by Mr. Waterhouse, treats of the varying requirements of conduit 
installation work, and should prove of much value to engineers and 
wiremen who desire to become well acquainted with this system. 

Pamphlets have come to hand from Musszs. R. W. BuackwELL 
anp Co., Lrp , 59, City Road, E.C., which describe and portray their 
limit switches for the protection of travelling cranes and motor- 
driven machinery, and also high tension and wide range adjustment 
circuit breakers. 

Messrs. Siemens Bros. & Co., of York Street, Westminster, have 
sent us a copy of a circular illustrative of the electric telpher line 
installed at the Blackburn Corporation Gas Works for the handling 
of the coke from the retort house to the coke store. The line is 
divided into five spans, three of 60 ft., one of 32 ft., and one of 
80 ft.; three girders are erected over the larger spans to the under- 
side of which are attached the hangers for supporting the track, this 
being a 9 in. X 34 in. bulb angle, weighing 24 lb. per foot. A 
double trolley line is installed and attached by brackets to the 
girders. The telpher consists of a main carriage, fitted with a single 
motor, which works either the running wheels or the hoist by means 
of a clutch, the running wheels being driven by a triangular chain 
drive. To this carriage is fixed an attendant’s cage and a trailer to 
carry one of the pulleys for the hoisting rope. The running 
speed is 300 ft., and the hoisting speed 50 ft. per minute. The 
bucket has a capacity of 15 cwt. 


Mussss. J. 8, Farrrax & Co., Lrp., of 37 and 39, Hesex Street, 


W.C., have sent us a copy of a list appertaining to their system of 
direct driving from high speed shafts at low speed. The list in- 
cludes new types of reduction gear to drive directly from a motor 
shaft at one of six different ratios; pulley shafts of two, three or 
four pulleys, equal in diameter, each revolving at a different for- 
ward or reverse speed to its neighbour, and a compact pulley block, 
convertible to a self-sustaining hand crane. 

We have received from Mussrs. J. Taytor & Sons, Lrp., of 
York Road, King’s Cross, N., an illustrated catalogue of their petrol 
engines, suitable for small power plants for electric lighting, pump- 
ing, &c. These petrol generating sets appear to be very compact, 
and there should be a field for them in private and workshop light- 
ing. The “Taylor” float-feed and valve carburettor, and their 
centrifugal water circulating pump are also listed. 

Messrs. Lz Canzone, of 17, Water Lane, Great Tower Street, 
E.C., have sent us a number of sheet pamphlets describing the 
many accessories made by them for both wet and dry cells for tele- 
graphy, telephony, bell work, testing, ignition, &c., and a list 
relating to their carbon brushes for dynamos and motors. 

The fifth edition of Messrs. Maraer & Puart’s (Manchester) 
pocket catalogue and tables has come to hand. It is very well got 
up, nicely bound in leather, and contains much information respect- 
ing the firm’s well-known mechanical, electrical and hydraulic 
machinery. It has been brought quite up to date since the last 
edition ; in the second part containing tables, &c., several additions 
to those previously inserted are included. 

The Exorricat Co., Lrp.,of 121—125, Charing Cross Road, 
W.C., have sent us their seven latest prints, Nos, 122—128, on poly- 
phase motors and generators. 

W. A. Rose & Co., of 66, Upper Thames Street, 
E.C., call attention to their ‘‘Harp Brand” electric lubricant, 
stated to be a perfectly pure solidified oil. This grease is intended 
for use ia lubricating cups, or by direct application to the bearings. 
Requests for samples are solicited. 

We have received from the LAND-UND-SEEKABELWEBKE A.-G., of 
Céln-Nippes (agents for Great Britain, Messrs. Barnard, Grant and 
Co., 27, Mincing Lane, E.C), a brochure illustrating the laying of 
the company’s cables in many Continental lighting and traction 
schemes. Information regarding the firm’s manufactures is also 
given. 

Messrs. D. Firtu & Son, electrical engineers, 14, Cannon Street, 
Manchester, have sent us a small wall-card calendar. 

A new injector descriptive price list has come to hand from 
Musszs. Hotpen & Brooks, Sirius Works, West Gorton, Man- 
chester. Information is contained therein regarding ‘“ Brooke” 
injectors ; and that on “ How to select the right size of injector,” to- 
gether with the tables of standard deliveries for live steam, and per- 
centages of allowances to be added on account of hot feed-water, 
and also on account of high lift, should prove useful to steam 
users, 

The British Uratite Co, Lrp., 50, Cannon Street, E.C., has 
sent usa paragraph containing illustrations of buildings in which 
“ Uralite ”’ has been employed. 

We have received price lists from Mussrs. D. Hutert & Co., 
Lrp., 55, High Holborn, W.C., of their ‘D.H.” miniature arc lamps 
and electric radiators. 

Messrs. LioneL Ropinson & Co., Lrp., of Ferry Works, Thames 
Ditton, Surrey, have sent us a neat price list of their switches, 
fuses, cut-outs, and water-tight motor switchboards. The London 
representatives are Messrs. Frampton & Paine, 29, Old Queen Street, 
Westminster, at whose address all kinds of switchgear can be 
seen. 

A new list issued by Messrs. Moy, Lrp., describes 
their Type No. 16 circuit-breakers (single-pole continuous current) 
for circuits up to 550 volts. 

Messzs. J. D, Macxrenziz & Co., electrical and general engi- 
neers, of Glasgow, are sending out a wall calendar of neat design. 
A photograph of Bardowie Loch, near Glasgow, appears beneath 
clear and simple monthly date card, a dozen of which are contained 
in a convenient pocket at the back. We understand that although 
the firm found things dull during the first half of the year, matters 
moved very satisfactorily in the latter half, and at the beginning 
of 1905 the books showed more work on hand than for some time 
past. 

From the Exzcrric anp Srorzs Co., of Sunderland 
and Leeds, we have received a wall calendar well above the average 
in artistic merit. The idea that it is a calendar is forgotten ia 
studying the fine reproduction in colours of the painting “‘ Entering 
Port,” by Edward Moran. There are some places where a calendar, 
severely bold and plain, showing dates and nothing more, is needed, 
but for certain surroundings, something else, and that of the sort 
before us, is far preferable. This card is worthy of a place on the 
walls of any consulting engineer’s or electrical trader’s establish: - 
ment, however palatial. We have also received a copy of tlie 
tirm’s fittings catalogue, together with a newly-issued supplementary 
fittings list. They have large and well-appointed showrooms, both 
in Sunderland and in Leeds, and are in a position to supply 
electrical fittings of every description of the best English manu- 
facture and latest design. 

The GuneRaL Exvxcrric Co., Lrp, of Queen Victoria Strect, 
E.C., has just issued a new switchboard list. It opens with 
illustrations of a number of examples of switchboard work done by 
the company for Penang, Kleinfontein, Gray’s Thurrock, Sneyd 

Colliery, and other light and power installations, and general 
descriptive matter follows, accompanied by many pictures end 
particulars as to prices relating to continuous and polyphase switch- 
panels, motor and accumulator boards, traction panels, feeder 
pillars, excitation columns, and all descriptions of switchgear. 
The compilation of the list has involved a great deal of work on the 


part of the G.E.C. publication department, We understand that this 
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separate section of the list has been issued owing to the demand 
for panels for traction and lighting systems, a department of the 
company’s business to which considerable additions have recently 
had to be made. 


Colliery Plant.—The electric pumping and hauling plant 
which the British Electric Plant Co., of Alloa, are installing at the 
Alloa Coal Co.’s Bannockburn Colliery (see Exec. Rnv., December 
16th, 1904, p. 991) will be of a total of about 1,200 u.e. The work 
is being carried out under the supervision of the company’s con- 
sulting electrical engineer, Mr. Robert Sykes, of Glasgow. 


Prices Advance.—The Union Cable Co., Ltd., announce 
that, in consequence of the increase in cost of raw materials, they 
are compelled to raise the prices of their wires and cables. The 
discounts off price lists will now be as follows: 25 per cent. and 
10 per cent. 


Parliamentary.—Amongst the memorials which have 
been deposited in the Private Bill Office of the House of Commons, 
alleging non-compliance with standing orders by the promoters of 
certain Bills, are the following :—By Sir Walter Phillimore, Bart., 
against the Great Northern, Piccadilly and Brompton Railway (No. 2) 
Bill, It is alleged that Sir W. Phillimore and other petitioners 
being the owners of certain houses in Kensington and Westminster, 
have not had notices served on them intimating that their property 
will be interfered with. The Urban District Council of Liversedge 
are petitioning against the Hickmondwike Improvement Bill, in 
which it is proposed by Clause 10 to enable the Heckmondwike 
U.D.C. to sapply electricity in part of Liversedge. It is alleged 
that this was not stated in the notice of the Bill. It is further 
alleged that the intention to ask for power to supply electricity for 
tramways, is not stated in the Bill. 

Standing Orders.—On Wednesday the first list of private Bills 
came before the Examiners in the House of Commons for proof of 
compliance with Standing Orders. 

Mr. Campion has 18 Bills before him, including the Southend and 
Colchester Light Railways, the Administrative County of London 
and District Electric Power Co., Halifax Corporation, Charing 
Cross and Strand Elcctricity Supply Corporation (Power Supply), 
Dublin United Tramways, London County Council Tramways, and 
the Metropolitan Electric Supply Co (Various Powers). It was 
found that Standing Orders had been complied with in the case of 
16 of the Bills, but the hearing of the Halifax Corporation Bill was 
postponed till January 20th, and that of the Metropolitan Electric 
Supply Oo. (Various Powers) till January 25th. 

In the case of the Gosport and Fareham Tramways Bill, the 
notices were gone through, but the Bill was postponed till February 
16th for the necessary consents of the local authorities to be 
produced. 

Mr. Jeune had 13 Bills before him, including the Rhondda U.D.C. 
Bill, the Aberdare Tramways, and the Cork Junction Railways. 
The Rhondda Bill and the Cork Railways Bill were ordered to go 
for firat reading, but the Aberdare Bill was postponed for further 


consents, 
Trade Announcements.— Mr. H. A. Place has 


retired from partnership in the firm of Marryat & Place, 28, Hatton 
Garden, E.C , and in future the business will be conducted solely by 
Mr. H. Marryat. The name will remain as before. 

The Union Electric Co., Ltd., have taken over the electrical 
department of the firm of Messrs. Moul & Co., 76-78, York Street, 
Westminster, from January 2nd. This department epecialiees 
in the measuring instruments, both for technical and scientific 
purposes, constructed by Hartmann & Braun, and automatic 
aud hand switches, and cut-outs, lightning arresters, &., for 
every class of current, and for voltages up to 40,000. Mr. H. E. 
Moul will himself join the staff of the Union Co. on the same date, 
as its technical manager. 

The name of the Schattner Electricity Meter Co, Ltd., has been 
changed to Engineering Instruments, Ltd., and the address in 
future will be 2728, Upper Street, Islington, I..ndon, N. The 
telegraphic address will ba ‘ Instruvis,’ London, and the telephone 
number remains as heretofore. 

In our last issue under ‘New Companies Registered” we gave 
some particulars of the General Electric de France, Ltd. Mr. 
Lacien Espir, of 11 bis Rue de Maubeuge, Paris (and 3, East India 
Avenue, London, E C.), is circulating a notice to the effect that this 
company has been formed in conjunction with the General Electric 
Co., Ltd., of London, which he has represented in France for some 
hg The new company commenced operations on January lst, 

Messrs. Griffith & Biliotti, electrical and mechsnical engineers, 
8, John Street, Adelphi, W.C., announce that they have severed 
their connection with the Torque Electrical Engineering Co. 

Mr. G. Farquhar has resigned his position of works manager to 
the Schattner Electricity Me'er Co., Ltd., and has started business 
on his own account, trading as The E.M.F. Co., 35, Whiskin 
Street, Clerkenwell. 


Stealing Fittings.—At the Guildhall on Monday, 
Frederick Burgess, 40, foreman wireman, Leonard Howell, 30, 
Wireman, both in the employment of the Electric and General 
Engineering Co., were charged with stealing electric fittings. Mr. 
Richardson, who prosecuted, said these robberies were systematic, 
aud within the last three months the company had lost £2,000 
worth of property. Burgess was sent to prison for six months with 
hard labour, and Howell for two months. 


Liquidation.—Creditors of the Electro Institute, Ltd., 
must send particulars of their debts, &c., to the liquidator, Mr. T’. P. 
Wayt, 35, Edgware Road, London, by February 10th. 


Book Notices.— Lockwood's Builders’ and Contractors’ 
Price Book for 1995. Edited by F. T. W. Miller. London: Crosby 
Lockwood & Son. Price 4s8,—This well-known annual needs no 
introduction or recommendation. Itcoversa vast field and contains 
an enormous quantity of data and information relating to the 
building and allied trades. The electrical section has again been 
revised by Mr. A. P. Haslam, and offers no loophole for criticism. 
We have no doubt that the book will continue to be the inseparable 
desk companion of those interested in building, &. 

Annuaire du Bureau des Longitudes, 1905. Paris: Gauthier- 
Villars. 1 fr. 50.—This fat little book, as usual, containsa mass of 
general information of all kinda of value to engineers and scientists. 
This year physical and chemical data are omitted, to make room for 
geographical and statistical information; next year the converse 
will hold good. A special feature of the present issue is an article 
on the tides, by M. P. Hatt. 

“The Beginner's Guide to the Lathe.” The Model Engineer 
Series, No. 25. By Percival Marshall. London: Percival Marshall 
and Co. 6d. net.—This interesting little book describes the 
lathe and its parts, the methods of holding and driving work, 
wood and metal turning, and the slide-rest, and a short chapter on 
drilling and boring in the lathe is given. For those who are 
making a first acquaintance with the lathe, this should prove a useful 
companion. 

“ Hazell’s Annual for 1905.” Edited by W. Palmer, B.A. (Lond.) 
London: Hazell, Watson & Viney. 3s. 6d. net. 

“ Die Abstimmung funkentelegraphischer Sender.” By A. Slaby. 
Hiilfte I. Sonderabdruck aus der Electrotechnischen Zeitschrift, 
1904. Berlin: Julius Springer. 

The Physical Review. Vol. XX., No.1, January, 1905. Conducted 
with the co-operation of the American Physical Society. Lancaster, 
Pa; New York and London: Macmillan & Co. 

“ British Standard Specification for Portland Cement.” Report 
issued by the Engineering Standard Committee. London: Crosby 
Lockwood & Son. 2s. 6d. net. 

“Motors and Motoring.” By H. J. Spooner. 
Edinburgh: T. C. & E. C. Jack. 1s, 

Messrs. Whittaker & Co. will shortly publish a new book entitled 
“Tbe Insulation of Electric Machines,” by H. W. Turner and 
H. M. Hobart.—This work, we understand, is the result of many 
years’ practical experience with insulating materials, and of careful 
study of their insulating properties. 

“One and All Gardening for 1905.” Edited by E. O. Greening. 
London: The A. & H. Association, Ltd., 92, Long Acre, W.C. 2d. 

“ Technical Education Return Daring the Year 1902-3.” (Appli- 
cation of funds by local authorities.) London: Hyre & Spottiswoode. 
1s. 2d, 


For Sale.—The liquidator of the Industrial Storage 
Battery Syndicate, Ltd., is prepared to sell by tender the whole 
of the assets and undertaking of the syndicate in one lot. Some 
particulars appear among our advertisements to-day. 


Smoking Concert.-—On Friday, 13th inst., the first 
annual Smoking Concert of the staff of the works of the St. Helens 
Cable Co., Ltd., was held at Warrington. It was a very successful 
gathering, being attended by about 120. An excellent programme 
of music was arranged, the contributors being entirely drawn from 
the staff of the office and works. Unfortunately Mr. Kenyon, who 
was to have presided, was unable to be present through indisposi- 
tion. A special invitation card was designed by the drawing 
office. 


Fire.—A fire occurred on Sunday evening in the lamp 
department at the Arc Works of Messrs. Crompton & Co., 
electrical engineers, Chelmsford. Fortunately only slight damage 
was done. 


Installation Contracts.—The following contracts have 
been placed with Messrs, Foote & Milne, Ltd., of Westminster, 
S.W.:—For Pembroke Dockyard ; Netley Hospital ; King Edward 
VII.’s Sanatorium ; and for the central stations and complete equip- 
ment of the towns of Saffron Walden and Newquay. 


London and 


LIGHTING AND POWER NOTES. 


Arbroath.—A settlement has been arrived at between 
the T.C. and the Empire Electric Light and Power Co., in regard 
to a supply of energy for the lighting of the burgh. The B. of T. 
recently threatened that unless steps were taken to put into 
operation the prov. order obtained by the Council some years 
ago, the order would be cancelled. During the negotiations with 
the company, the Council repeatedly asked the Board to postpone 
the revocation of the order, and this was arranged. Now, however, 
the B. of T. has intimated the revocation of the order. It is 
calculated that this will mean a loes of £750 to the Council. In 
view of the agreement arrived at with the lighting company, which 
is anxious to proceed with the undertaking, the committee of the 
Council is endeavouring to get the Board to reconsider its 
decision. 


Ashton-under-Lyne.—The Board of Guardians has 
decided to consult an expert on the question of installing electric 
light plant at the Workhouse, it being considered that it might be 
more economical to$put down a plant than to take a supply from the 
Corporation mains. 
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' Barrow.—The T.C. has received sanction from the 
L.G.B. to the borrowing of £35,000 for E.L. purposes. 


Batley.—The Corporation has decided to oppose the Bill 
promoted by the Heckmondwike U.D.C. for a prov. ‘order, on the 
ground that the latter seek powers to supply in the Batley area. 


- Beckenham.—On appeal against the assessment of the 
E.L. undertaking at £1,222, the amount has been reduced to ££00, 
and this figure has been accepted by the E.L. Committee. 


Bedwellty.—The Board of Guardians has adopted an 
electric lighting scheme for the Workhouse. A complete plant is 
to be installed. 


Birkenhead.—The T.C. has adopted the penny-in-the- 
slot meter system, 54d. per unit being charged for energy. s 


Bishop Auckland.—At the Police Court on the 
16th inst., Joseph Wallace, miner, of Spennymoor, was charged 
with fraudulently obtaining a supply of electricity from the 
Northern Counties Electricity Supply Co., Ltd. Mr. E. Badcock, 
who prosecuted, said the defendant and others had a trick of 
inserting a pin between the wires and establishing a circuit, the 
energy not having to pass through the meter. Mr. Henry Pattick, 
the manager of the company, said that on December 28th he went 
into the defendant’s house and saw the defendant’s wife rush to the 
meter and pull something from between the wires. The lights had 
been burning for a month, but there was only 6d. in the meter, 
whereas there should-have been 2s, in it. A fine of 20s. was im- 
poséd on Wallace. 


Bonchurch (1.W.).—The Parish Council has extended 


its agreement with the Isle of Wight Electric Light and Power Co. 
for the lighting of the district for another five years as from last 
summer. 


Bradford.—The T.C. has adopted the recommendation 
of its Electricity Committee, and decided to carry out the works 
suggested in the report drawn up by Mr. Blackman after the recent 
breakdown. The total estimated cost is about £40,876. The work 
includes a scheme for the augmentation of the tramway distribution 
cables on the present system, and the installation of the high tension 
three-phase transmission system on the Stanningley and Manchester 
Road routes, at an estimated cost of £26,185; the introduction of 
the high tension system for general distribution to Wakefield Road, 
Park Avenue, and Otley Road areas, at an estimated cost of £4,432; 
and the provision of transforming plant at the works, at an esti- 
mated cost of £10,250. The question of purchasing a motor-car for 
the use of the electricity department, at a cost of £325, has been 
referred back. 


Bray.—The extensions to the U.D.C. electricity works 
are now complete, and the new plant is giving great satisfaction. 
Considerable extensions to the mains have also been made and a 
large number of new consumers secured. The generating plant was 
supplied by Messrs. Johnson & Phillips, and the cables by Messrs. 
Callender’s Cable and Construction Co.. The work has been carried 
out to the designs of Messsrs. Robt. Hammond & Son, under the 
supervision of Mr. W. J. Sowter, the Council’s chief engineer. 


Bristol.—The Electrical Committee has decided to con- 
struct a new sub-station near the junction of Pembroke and Down- 
ea Roads, and to lay a high-tension cable as far as the Victoria 

Coulsdon.—The P.C. opposes the proposal to request 

the Croydon T.O. to extend the electricity mains to the parish. 


Croydon.—The B.C. has received the sanction of the 
L.G.B, to the borrowing of the sum of £29,765 for electric lighting 


purposes. : 
- The Council decided, with a statutory majority of one, to 
promote a Bill in the next session of Parliament to enable it to 
extend the electric trams fo Upper Norwood. Residents in this 
part of the ee strongly opposed the extension. A meeting of 
burgesses was held recently, and by a large majority a ved the 
decision of the Council, 
Dundee.—The work of replacing the old feeders was 
commenced recently ; the new cables are being put down from the 
station along Dudhope Crescent and Constitution Road, Tally 
Street, to Nethergate, and along Meadowside to Commercial Street, 


Exeter and Heavitree.—Exeter T.C. and Heavitree 
‘U.D.C. have come to an arrangement whereby the latter body is to 
apply fora prov. order for E.L. and lease it to Exeter, energy to 
be supplied at the rates existing at Exeter. At the end 
of 21 years Heavitree Council is to take over the plant ata valuation 
without any payment for goodwill. : 


Germany.—A central electric lighting station is to be 
erected in the town of Priebus, Silesia. 
Gravesend.—The T.C. has decided to proceed with the 


application for a prov. order enabling it to supply en 
to Northfleet without the U.D.C.’s consent. As stated in 


ExzorgicaL Review last week, Northfleet Council has resolved to 


oppose the application. 


Harwich.—The T.C., on January 11th, decided to re- 
quest the B, of T. to extend the time for carrying out the E.L. 
order until after the Dock Bill is presented to Parliament. 


Horsham.— Water in an i ion chamber was the 
cause of an explosion in the above town last week. 


Inverness.—The North of Scotland Electric Light and 
Power Co. has offered to light the central streets of the town at a 
charge of £16 per lamp per annum. The total charge would be 
£320 each year. 


Kirkealdy.—The T.C. has decided not to light the town 
by electricity at present, but in case it should do so in the future, 
proposes that the street lighting cables should be laid while the 
cables for private lighting are being put down. It has also been 
suggested that a percentage upon the total cost should be paid to 
the Electric Supply Corporation annually so long as the mains were 
not used, but upon electricity being adopted for street lighting this 
annual payment should cease. : 

Lewisham.—The B.C. has received a letter from the 
the South Metropolitan Electric Light and Power Co., Ltd, 
forwarding for consideration, tariffs for public lighting by means of 
arclamps. The matter is adjourned pending an inquiry in regard 
to gas lighting. 

Lichfield.—The T.C. has resolved to consent to the 
- agarose of Messrs. Foote & Milne, Ltd., for a prov. order for 

L. within the city. By the agreement the Council consents to the 
revocation of its own order, obtained in 1901. Messrs. Foote & Milne 
will repay the amount expended in the order, viz., £175, 
the generating station is to be erected within the city, the Council 
is to have the option of purchasing the undertaking asa going con- 
cern after the expiration of 10 years, and energy is to be supplied at the 
following rates :—Public lighting, 5d. per unit ; power (Corporation), 
23d. per unit ; to ordinary consumers, for lighting, 6d. per unit ; and 
for power, 3d. per unit. - 

Neweastle-under-Lyme,—The T.C. has adopted a flat 
rate of 3d. per unit for energy supplied to motors. 


New Zealand.—AvcxLanp.—A report giving the cost of 
an electrical supply for the city has’ been prepared by Mr. J; H 


enry 
- and was presented a month or two ago to the City Council. Estimates 


for installations of 750 Kw. and 1,000 kw. were given. The total 
capital required for the former is £48,255, plus an annual charge of 
£9,365, and for the latter £65,215 and £12,425. It is recommended 
that a start be made with plant of 300 kw. capacity capable of using 
the maximum output available from the destructor with a consump- 
tion of 30 tons of refuse per day, the buildings to have accommoda- 
tion for a 750-Kw. installation. The sum required for this would 
be about £29,500 ; 1,000 units per day would be available, and the 
cost of production would be about 4d. perunit. To supply outlying dis- 
trictsoverhead conductorsare advocated, but for the city, underground 
mains. Mr. Henry recommends the three-wire system, at 440 volts 
between the onters; for supply to suburbs much over a mile distant 
from the power house, 3,000 volts transmission, with sub-stations 
‘for low pressure distribution; and for scattered districts the 4.7. 
alternating system, with step-down transformers for each consumer. 
The total distributing network estimated for, is over five miles, 
exclusive of feeders. The question of obtaining a site near the 

Coal Co.’s workings, where coal could be obtained at from 
6s. 6d. to 8s. 6d. per ton, as against 12s. per ton in Auckland, was 
considered by the expert, but owing to the additional cost of the 
24-mile transmission line, increased annual charges, &c., this scheme 
was not recommended. The estimate prepared by Mr. Henry of the 
cost of buildings, plant and mains for the 750 kw. installation is as 
follows:— ‘ 


Battery : 


Arc lamps for three miles of streets at 29 lamps per Ts 196 


ANNUAL CHARGES, - 
£48,800 at 5 per.cent. interest and 7 per cent. depreciation 
Management and wages .. oe oo os 
Coal (allowing for destructor refuse oo 
Oil, waste, water and stores 251 
Repairs and maintenance .. 228 


796 


ee ee ee 


Total ee ee £9,865 


Northamptonshire.—The C.C. has decided, with the 
object of obtaining a clause protecting the Council as a road 
authority, to lodge an objection against the Rushden, Higham 
Ferrers, Irthlingborough and Thrapston (Rural) E.L. order. 

Thrapston R.D.C. has also resolved to oppose the Bill. 


Norwich,—The T.C. has applied to the’L.G.B. for a loan 
of £30,000 for the provision of mains, meters, services, steam turbine 
generator, surface condensing plant, superheaters, boilers and piping 
at the electric lighting works. 

The T.O. has reduced the price of energy for lighting from 5d. to 
4d. per unit. 

Yarmouth.—The T.C. has been recommended to install 
another 300-kw. engine, dynamo and boilers at the generating 
station at an estimated cost of £4,500. It is also necessary to double 
the condensing plant, and for this £3,500 is required, while addi- 

_tional small cables and house are needed at a cost of 


(Continued on page 105.) 


£2,000. 
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THE ELECTRICAL EQUIPMENT OF A LONDON HOSPITAL. 


WuiLe it must be admitted that medical electricity as a 
whole is less advanced in this country than abroad—mainly 
through the abuses practised in its name by quacks in the 
earlier days—there is no doubt that great progress has been 
made during the past few years. The British Electro- 
Therapeutic Society was formed three years ago, and now 
numbers over 160 members ; and most of our great hospitals 
have instituted departments for the treatment “of diseases by 
electrical means, 

The latest of these is that of Guy’s Hospital, St. Thomas 
Street, S.E. Here a complete installation of apparatus has 
been laid down, 
for almost every 
description of elec- 
trical treatment now 
invogue. We give 
herewith a_ brief 
account of the 
various systems in- 
stalled, with illus- 
trations of the 
apparatus —the 
whole of which was 
supplied by Messrs, 
Lemmon & (Co,, 
Ltd., of Hanover 
Square. 

No instaliation 
would be complete 
without the Finsen 
light apparatus for 
the treatment of 
lupus, which has 
been the means of 
effecting countless 
cures of that repul- 
sive disease since its 
introduction but a 
few years ago by 
Dr. Finsen — now, 
alas, no longer 
with us, 

Numerous im- 
provements have 
been made in the 
construction of the apparatus, all of which are embodied in the 
one here illustrated. Suspended from a strong support is an arc 
lamp of extremely high candle-power, around which is sus- 
pended a heavy metal cylinder, serving to carry the tele- 
scopes and the necessary pipes and taps for the water-cooling 
of the telescopes and compressors, through which the rays 
pass before reaching the patient. The telescopes are con- 
structed of brass barrel, with rock crystal lenses to concen- 
trate the rays of the arc lamp. At the end of each telescope 
nearest the lamp a space is left between two of the lenses, 
Which is filled with distilled water; around this a water 
jacket is fitted, to permit of the circulation of running water 
from the main supply, in order to keep it cool. The dis- 


Fic. 1.—Finszen Licut APPARATUS. 


tilled water fulfils the double purpose of eliminating some of 
the heat rays, and of preventing the top lens from cracking 
owing to its exposure to the great heat from the arc lamp. At 
the other end of the telescope, for a space of about 12 in., 
between two more lenses, is a column of distilled water, 
which absorbs further heat rays. Around the four telescopes 
are arranged couches on which the patients lie whilst under 
treatment ; the part to be treated is brought to the point 
of convergence of the rays through the telescope, and com- 
pressors consisting of rock crystal lenses, between which 
a stream of water is continually circulating, are pressed 
firmly on the skin, 
in order to render 
it anemic, as the 
presence of red 
fluid would prevent 
the ultra-violet rays 
from properly pene- 
trating. Hereoccurs 
the final exclusion 
of the heat rays, 
and the chemical 
rays alone reach 
the patient. Byan 
ingenious arrange- 
ment, the fullest 
use is made of the 
light from the lamp, 
so that the current 
consumption is 
about 50 amperes 
only, as against 70 
or 80, or even 
more, in the older 
types. 
The next illus- 
tration, fig. 2, shows 
a Finsen-Reyn lamp 
for lupus treatment 
of a single patient. 
The main features of 
its construction are 
very similar to the 
foregoing, there 
being an arc lamp of 
high candle-power, arranged to project its rays through a 
telescope for the elimination of the heat rays and the concen- 
tration of the chemical rays to a point where a compressor 
is used on the patient, as with the large Finsen apparatus. 
A special type of self-feeding arc lamp is used with this 
instrument, which has proved very satisfactory in working. 
The stand on which the apparatus is mounted is designed to 
give every possible movement and height required, and it is 
mounted on a wheeled base. 
Next follows an extremely useful lamp, also designed for the 
light treatment of lupus (fig. 3); this is a modification by 
the London Hospital staff of the French lamp, Lortet-Yenoud. 


The general construction consists of a stand having a 
-@ 
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heavily weighted base, on which is mounted a hand-feed arc 
lamp. The rays from this lamp are projected through a 
double shield having two rock crystal lenses set in its 


2.—Finsen-Reyn Liagot APPARATUS. 


centre; between these circulates water from the main supply, 
serving the same purpose as in the apparatus already men- 
tioned. In the use of this lamp no compressor is required, 
as the part to be treated is pressed against the front lens of 
the shield. All the above light-converging apparatus are 
also being successfully employed in the treatment of rodent 
ulcer. 

Fig. 4 illustrates a cubicle fitted for the application of 


Fic. 4.—HicH Frequmncy APPARATUS. 


currents of high pressure and high frequency, which have 
been used with great success in rheumatism, arthritis, 
anzemia, neurasthenic conditions, pruritus ani, and certain 
stages of pulmonary tuberculosis. 


In this installation the direct current from the main supply 
is utilised both for the induction coil and to actuate the 
motor of the mercury jet interrupter, through variable 


Fig. 3.—Lortet-Yenoup (Lonpon Hosprrav) Lamp. 


resistances ; a switchboard is used in connection with them 
for controlling the current, having mounted on it a volt- 
meter and ammeter for reading the pressure and current 


Fia. 5.—SwiTCHBOARD FOR GALVANISM, F'ARADISM AND 
ELECTROLYSIS. 


supplied to the primary coil. From the secondary coil, 
which terminates at the discharging pillars, wires are led to 
a spark gap and Leyden jars, where extremely rapid alter- 
nations of current are set up. The high-frequency current 
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passes to a solenoid composed of windings of thick copper 
wire, of which, by means of an ingenious arrangement, more 


The peculiarity of this system is that enormous voltages 
and quite a heavy current can be used without danger to 


Alec Rev 


Fia, 6.—SpectaL Barus. 


or less can be inserted, controlling thereby the pressure which 
is utilised in the treatment. The current is applied through 


Fic. 7.—APPARATUS FOR VIBRATORY MassaGE. 


vacuum tubes, where local treatment is desired, and by the 
condensation method when the general electrification of the 


Fig. 9.—WimsHuRST MaocHINE. 


subject is considered necessary. Various other methods of 
treatment are also used, which need not here be described. 


Fig. 8.—HiaH FREQUENCY AND RonTtGEN Ray APPARATUS, 


those under treatment. The processes of metabolism seem 
to be those principally affected by high-freyuency currents. 
The next illustration, fig. 5, shows a switchboard for 
galvanism, Faradism, combined current, and electrolysis. It 
consists of a polished marble base, whereon are mounted two 
resistance lamps with switches, a galvanometer with a shunt 
to increase the range of the instrument, a switch to reverse 
the polarity of the galvanic current, switch to allow a 
galvanic, Faradic, or combined current to flow from the 
terminals, Faradic coil with regulating primary and secondary, 
and a special circular wire rheostat of 10,000 ohms resist- 


Hertrorp Exvectriciry Works:—B. & ‘V. Borers. See p. 105. 


ance, divided into 56 steps, this allowing of very fine grada- 
tions of current. Great success has attended the application 
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of these currents, in conjunction with a special arm bath, for 
writer’s cramp. In rheumatism, paralysis, neuralgia, &c., 
the treatment has also been found most efficient. 

Fig.’ 6 illustrates an interesting switchboard, specially 
designed by Messrs. Lemmon & Co. for Guy’s Hospital. With 
this apparatus it ‘is possible to apply galvanic, Faradic, 


lamps such as head-lamps, laryngoscopes, cystoscopes, &c., 
and also to render a cautery point incandescent. 

In fig. 8 is shown a cubicle fitted for high frequency 
currents and Réntgen rays for therapeutic purposes. We 
have already spoken of the high frequency treatment, and 
will now briefly describe the X-ray arrangements. The 

induction coil utilised is of 12-in. 


spark length, with a dipper type mer- 
cury interrupter. The current utilised 
is a direct current from the main, 
through regulating resistances, for the 
coil and motor of the interrupter 
respectively, volt- and ammeters being 
in circuit to read the pressure and 
current used. There is a special 
feature about the arrangement of the 
X-ray tube itself for therapeutic treat- 
ment; the tube is mounted on a stand, 
and is enclosed in a transparent screen 
which entirely cuts off the rays from 
both patient and operator, a most 
important desideratum. To permit 
the passage of the rays to the part of 
the patient to be treated, there is an 
orifice in the globular screen, to which 
can be fitted various tubes of the same 
material ; through these the rays pass 
directly tothe affected part only, thus dis- 


HERTFORD: See p. 105. 


combined, and sinusoidal currents at the same time in 
different parts of the bath, or to different patients. Arranged 
on a marble base are resistance lamps, galvanometer with 
shunt, voltage regulator, circular rheostat, Faradic coil, 
current reversers and combiners, a specially arranged ‘plug 
board to transmit currents to seven points at once, and 
a rotary sinusoidal-current generator, all worked by the 
current from the main , 

circuit. Cases of 
rheumatism, paralysis, 
and mal-nutrition have 
derived muck benefit 
from treatment by this 
means. 

Fig. 7 shows an 
ingenious and useful 
motor transformer, 
wound t> run on the 
105-volt direct current 
mains. Attached to 
one end of the shaft is 
a flexible cable with a 
ball attachment at its 
extremity ; this ball 
vibrates with various 
degrees of amplitude, 
regulated by a collar 
arrangement, which 
can be moved round 
while the ball is in 
action on the patient ; 
the top of the ball 
is drilled with three 
screw holes to take 
variously shaped elec- 
trodes for the local 
treatment of the 
smaller muscles, &c., 


pensing with the use of lead-foil protec- 
tion, which was formerly necessary to pre- 
vent burns. The tubes can be sterilised, 
and the arrangement presents other fea- 
tures of great value. The therapeutic value of the Rontgen 
rays is already well known, so that it is unnecessary to mention 
specifically: the various forms of disease on which they 
exercise curative effects. 

The remaining illustration shows yet another form of elec- 
trotherapy, namely, Franklinisation, or static electricity. The 
apparatus used in this case consists of a Wimshurst machine 


where the ball itself 
would be too large. 
This form of massage 
treatment is now very 
largely employed in many cases where formerly manual 
methods were used, and it has been found that the results 
are much better, as the form of vibration is immeasurably 
superior to that which may be gained by any other means. 
Other advantages of the motor transformer are that it can 
be used to give a regulated sinusoidal current to light small 


HegtrrorD: GENERATING 


with eight plates, each 36 in. in diameter, the power 
for driving them being derived from an electric motor con- 
nected to the main circuit. This treatment is not used in 
this country to a very large extent, but abroad, especially in 
North America, much good work has been done with it. 
However, this method of applying;electricity is coming more 
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into favour, and at Guy’s Hospital, where the apparatus is 
installed, it is used for the treatment of rheumatism, nervous 
diseases, 

The whole of the spparatus herein described is housed on 
the top floor of one of the hospital buildings, which has 
been set apart wholly for this purpose. The circuits to the 
various cubicles are controlled by a main switchboard, 
erected by Messrs. Lemmon & Oo., and connected with the 
main circuit of the hospital. We recently availed ourselves 
of an opportunity of inspecting the whole installation, and 
were exceedingly pleased to find how complete were the 
arrangements for applying the curative properties of electri- 
city for the alleviation of so many of the diseases of suffering 
humanity. 

Many of our readers will, no doubt, remember the part we 
played in the exposure and suppression of ‘the famous 
Harness belt business some years ago ; we rejoice that elec- 
tricity has now recovered its good name, and is so extensivel 
serviceable to mankind in therapentics. 


HERTFORD ELECTRICITY WORKS. 


WHILST preparing an account of the power and traction 
systems of the north Metropolitan area a few months ago, 
we visited the generating station erected at Hertford by the 
North Metropolitan Electric Power Supply Co., to supply 
electricity in bulk to the allied Power Distribution Co. 
The illustrations on pp. 103 and 104 relate to the plant 
installed in this station, _ 

The building is of brick, with a slate roof lined with 
matchboarding, and consists of engine and boiler rooms with 
battery room attached. Close by in a separate building are 
the offices. 

The boiler house contains two Babcock & Wilcox boilers, 
having a@ combined evaporative capacity of 3,800 lbs. of 
water per hour, and equipped with superheaters. The 
boilers are hand fired with Ibstock hard steam coal, which 
gives very satisfactory results ; bunkers facing the boilers 
provide for the storage of about 40 tons of coal, which can 
be delivered upon the stoking floor through sliding doors, 
The chimney shaft is of brick and steel, 70 ft. high. 

The feed water is derived from a shallow well, kept full 
by percolation from the Lea, and is pumped up by a pulso- 
meter into a tank over the boiler house, capable of holding 
about 14,000 gallons of water. The town supply is also 
available in case of need. . In either case the water is of 
good quality, and the scale formed is soft and easily removed. 
The feed water is heated by a Wheeler heater, receiving the 
exhaust steam from the’ auxiliaries, but a separate cold feed 
is also provided. Space for two more boilers is available in 
the present boiler house. The steam drums are connected 
by a pipe, from each end of which a branch is taken to one 
of the engines. 

There are in the engine room two generating sets, supplied 
by the Brush Electrical Engineering Co., Ltd., each consisting 
of a Mordey four-pole .dynamo coupled direct to a 
Raworth “ Universal ”’ engine, and having an output of 
100 Kw. at 460 to 500 volts, when running at 300 r.p.m. 
The dynamos are: compouns wound, in case they may be 
required for traction ; the armatures are of the chord-wound 
type characteristic of the Mordey machines. The engine 
and dynamo are mounted on a combined bedplate. The 
temperature of the superheated steam is 400° F. : 

In the basement there is a condensing plant consisting of 
a Blake & Knowles jet condenser and pumps, combined with 
a large oil separator of the baffle-plate type. The con- 
densing water is brought from and’ returned to the river in 
cast-iron pipes. 

Space for a 200-Kw. set is allotted in the engine room, the 
foundations being already set. The engine room is traversed 
by a 5-ton crane, 

The switchboard, which faces the engines, comprises six 
slate panels, and was supplied by Messrs. Veritys, Ltd. The 


_ first. two panels carry . positive and negative single-pole 


switches, ammeters, I.T.E. no-load circuit breakers, Thomson 
meters and shunt regulators, for the two dynamog. The 
third panel is fitted with battery, volt and ammeters, bar 
voltmeters, battery and booster main switches, and the bat- 


‘to avoid unnecessary expense in regard to op 


tery regulating switches (each for 21 regulating cells, next to 
the neutral wire). Booster field regulators are also provided. 
The next panel carries the balancer and booster switchgear, 
and the mid-wire ammeter, &c., while the two remaining 
nels are allotted to the three feeders, which are controlled 
y positive and negative switches and fuses,a2d moving- 
coil ammeters, which can be coupled on either pole. On 
the wall close by are the pilot voltmeters, ampere-hour Aron 
meters for the batteries with charge and discharge dials, and 
the station lighting switchboard. 
" The balancer-booster consists of four machines coupled 
together, the two in the middle being the balancers, with an 
output. of. 20 Kw. each, and those at the ends the boosters, 
rated at 90 amperes, 10—110 volts each,‘at 1,100 ‘r.p.m. 
This set also is of the Mordey type, supplied by the 

The battery comprises 250 cells, supplied by the Hart 
Accumulator Co., of their 17-plate type; having a- capacity 
of 250 ampere-hours at 45 amperes. It is housed ina well- 
lighted room immediately behind the switchboard, so that 
the connections are as short as possible. ©- -- 

The feeders are all triple-concentric, and the distributors 
three-core, insulated with vulcanised bitumen and. armoured. 
They were supplied by Messrs. Callender’s Cable and Con- 
struction Co., Ltd., and: were laid in wood trovghing filled 
up with bitumen on the solid system. Disconneeting boxes 
are provided at intervals. 

There were at the time of our visit 158 consumers, with 
the equivalent of 5,371 8-c.P. lamps connected, and motors 
of about 40 u.p. There are also ten arc lamps used for 
public lighting ; these are replaced at midnight by glow 
lamps_on the same posts. The arc lamps are of the 
Reason Co.’s twin-carbon type. 

Mr. C. F. Butler, A.M.I.E.E., is the managing engineer, 
and to him we were indebted for the foregoing particulars 
on the occasion of our visit. 


— 


LIGHTING AND POWER NOTES. 


(Continued from page 100.) 


_London.—Suorxzpitcu.—The E.L. Committee of the 
-B.C. has submitted a report dealing with the growth of thesupply, 
and pointing out the necessity of installing additional plant at the 
Whiston Street station, where space exists for extensions. Two 
schemes are -proposed:—(a) Two steam turbo-generators, each of 
1,000 gw. capacity, with all necessary condensers, pumps, boilers, 


_superheater, steam and water pipes, switchgear, balancer, and 
-underground mains, at an estimated cost of £37,000. (+) Two 


steam turbo-generators, each of 1,500 kw. capacity, with all neces- 
sary plant and accessories as set out above, at an estimated cost of 
£46,000. The Committee suggests the expediency of visiting turbine 
peste in operation, before coming to a decision.—The report was 
adopted. 


FurHam.—With a view to converting the present gas lamps 


into incandescent electric lamps, and at the same time making 


provision for private customers, the Electricity Committee of the 
B.C. proposes to lay mains in 38 streets at an estimated cost of 


£2,706. In these streets, 193 public gas lamps are to be converted 
into incandescent electric lights at an estimated cost of £1 15s. per 


lamp. 


Buruonpszy.—Mr. A.P. Trotter has reported upon the explosion 


‘which occurred in Bermondsey Street in December last, owing to a 
- heavy. short; and the B.O., in accordance with the suggestions made 
_ by him, and recommended by the electrical engineer, has resolved 


to efficiently ventilate the four feeder pillars, and to provide fuses 


for interconnecting the network. 
. Montorwan OonFERENcE.—Almost all the Metropolitan Borough 


Councils were represented at a conference held last week in the 


Shoreditch Town Hall, to consider what joint steps should be taken 
posing the Bill to be 


moted by the Administrative County of London and District 


: Electric Power Co. During the course of the proceedings it was 
_ stated that the powers sought by the Bill for generating and - 

supplying electricity, and to break up the roads for such purpose, 

would seriously the local authorities, both where the rate- 


payers’ money had y been invested in electricity under- 
takings, and even where it had not, by causing inconvenience to the 

ublic by the additional breaking up of streets. The Bill, it was 
Farther asserted, is now backed by a strong financial combination, 
which makes its chances much greater than a similar but less 


‘ambitious scheme which failed two years ago. The Conference 


unanimously decided to oppose this and the other electrical Bills 
relating to London, which are to be promoved next session. 
CamMBERWELL.—The Finance Committee of the B.O. reports 
that the Council, on November 30th, having considered 
the refusal of the B, of T, auditor to hear it with reference 
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to the audit of the accounts of the County of Londen Electric Light- 
ing Co., agreed to the suggestion of the L.C.C. that the B. of T. should 
be requested to make regulations under Section 8 of the company’s 
order enabling the Board to direct the auditor to take into account the 
circumstances of the company, in allocating the capital expenditure 
between the areas of the various local authorities in which the com- 
pany is operating, in order that any party interested should be 
allowed to appear and be heard before the auditor. A communica- 
tion was accordingly addressed by the town clerk to the B. of T. on 
these terms. The B. of T. replied that it was not prepared to make 
regulations in the direction suggested. As this is a matter which 
will no doubt affect other boroughs as well as Camberwell, the Com- 
mittee decided, subject to the usual sanction, that the B. of T. 
should be again approached and asked to reconsider its decision, and 
that a copy of the Camberwell Council’s communication, and of the 
Board’s reply thereto, should be forwarded to the L.C.C. and to 
those boroughs over whose area any company is authorised to 
supply, with a request that they will assist by making similar repre- 
sentations to the B. of T’. 

PappInGTon.—Permission was given by the B.C. on Tuesday to 
the Metropolitan Electric Supply Co. to lay mains from Amberley 
Road to Queen’s Mews, on condition that the company undertake to 
strengthen the footbridge in Formosa Street to carry the additional 
weight, and that should a reconstruction be rendered necessary, 
the company will bear a proportion of the cost. 

Istinaton.—The Lighting Committee, in order to provide work 
for the unemployed, has decided (subject to the usual sanction) that 
conduits and mains be laid along Holloway Road at an estimated 
cost of £2,800. These conduits will be required, it is expected, in 
about 12 months to meet the increasing load in Upper Street, inas- 
much as the conduits in that thoroughfare, which were laid in 1895, 
are congested, no addition having since been made. 

Sr. Pancras.—The B.C. bas decided to lay a main for equalising 
the pressure in the Prince of Wales Road and Chalk Farm districts 
at an estimated cost of £2,850. It has also agreed to take up the 
balance (£7,515) of the electricity loan of £28,580. The electrical 
engineer submitted a report on methods of popularising the use of 
electricity, by supplying energy at cheap rates during the hours of 
light station load. Mr. Baynes suggested that a system of day load 
supply should be established for lighting purposes at the same rate 
as for motive power, provided that the supply is not taken 
between the hours of 4.30 and 830 p.m, these being the 
hours approximately of peak load; any current drawn from 
the mains during the hours of peak load to .be charged at the 
rate of 6d. per unit. That day load shall only be available to 
customers who will guarantee to burn during the business hours of 
the day not less than 10 lamps in their cellars or at the back of 
their shops, as the case may be. Charges for extra meters and 
switching-over gear to be borne by every customer availing himself 
of these specially low rates. All customers receiving current under 
these special rates will be liable to be cut off at any time that 
circumstances may necessitate, in a similar way to the special low 
motor rates now in force. Without discussion, the Council agreed 
to adopt the proposals. 


Plymouth.—At the last meeting of the B.C., Mr. 
Radford said a deputation representing the Amalgamated Society of 
Engineers had appeared before the Electricity and Street Lighting 
Committee and complained of the non-employment of bond fide 
engine fitters at the electricity works. The Committee resolved 
that the society be informed that the existing arrangements at the 
electricity works were conducive to the efficient working of the under- 
taking, and that it saw no reason to interfere, but that if in the 
future the deputation desired to make any ‘specific complaint, the 
Committee would give it consideration. 

The Committee endeavoured to yet from the deputation a defini- 
tion of what a bond jide engine fitter was, and, as far as the Com- 
mittee could understand, it was a person who had served an appren 
ticeship and continued to pay a subscription to the society. If 
these were the conditions, then the Committee had not bond fide 
engine fitters at the works. But the Committee knew that it 
employed at the works men wdll adapted for their duties—men 
who were engineers of ripe experience. There was one particular 
man against whom the deputation evidently aimed; a man who 
helped to build the engines he was now working. That man had 
been in the employ of the Committee for six years, was constantly 
taking the engines to pieces and putting them together, and his 
work gave satisfaction inevery way. The Committee was satisfied 
that the works were being conducted ina most efficient manner. 

The report of the Committee was adopted. 


Radcliffe.—The U.D.C. has applied to the L.G.B. for 
a loan of £10,000 for the provision of motors, arc lamps and elec- 
tric radiators for hiring out, and for the wiring of consumers’ 
premises on the deferred payment system. 

The Council has decided to ascertain the demand for energy in 


the Chapelfield district, and the cost of extending the mains there. _ 


Retford.—The B. of T. has again written to the T.O. 


-inquiring what steps bave been taken to carry out the E.L. order 


obtained in 1899. 


Richmond-on-Thames.—The T.C. has requested the 
local E.L. company to improve the supply of energy, and to sub- 
stantially reduce the price, which at present is 6d. per unit for 
lighting and 24d. per unit for power. 


Rochdale.—The T.C. has applied to the L.G.B. for 
sanction to borrow the sum of £42,405 for the purpose of extending 
the electricity works in Dane Street. The extensions in Dane Street 
were commenced a few months ago, 


Runcorn.—The U.D.C. has decided to transfer its 
E.L. order to the Mersey Electric Supply Co., Ltd., the company 
undertaking to repay £274 expended by the Council in obtaining 
the order. The Council will have the option of purchasing the 
undertaking at the end of 14, 21, 28 and 35 years, and at the 
end of any subsequent seven years. 


Surbiton.—The U.D.C. has decided to apply to the 
B. of T. for a prov. order to extend the limits of supply to those 
parts not included in the area defined by the 1891 order. It was 
stated that a balance-sheet would probably be received from Messrs. 
Callenders in a few days, showing the fpll returns of the year’s 
working. 


Taunton.—The 'T.C. has resolved to obtain the services 
of an expert in regard to the assessment of the electric lighting 
undertaking. On the appeal made by the town clerk in January 
last against the assessment made in August, 1903, when the amount 
was raised from £75@ to £2,598, the Assessment Committee resclved 
to reduce the latter figure to £1,130. This appears not to be satis- 
factory to the Council, which places the outside figure at which the 
works could be assessed, at £1,000. 


Thornaby-on-Tees.—At the meeting of the T.C. on the 
10th inst., a letter was read from the Cleveland and Dorham 
Electrical Supply Co., stating that it would be able to supply 
power in the neighbourhood early in the year, and asking if the 
Council was prepared to proceed actively under its order of 1902, 
and also if it would be prepared to negotiate for the transfer -of its 
powers to the company. The matter was referred to the special 
Electricity Sub-committee. 


Torquay.—An adjourned L.G.B. inquiry was held on 
January 12th, relative to the application of the T.C. for a loan of 
£42,000 for the erection of a new E.L. and power station in Upton 
Valley. There was considerable opposition. 


U.S.A.—Battimore, Mp.—The U.S. Electric Light and 
Power Co. is taking steps,to consolidate the local lighting and power 
lants. 
. New Yorx Ciry.—The mayor, Mr. MacClellan, has introduced a Bill 
into the New York State Legidlature advocating the establishment 
of a municipal lighting plant, not that he is in favour of municipal 
trading, but on account of the existing conditions of service as to 
the price and absence of competition. One of the City street- 
“cleaning commissioners referred to the refuse burned in London for 
generating steam in electricity works, and stated that New York’s 
daily refuse amounted to 5,500 tons. 


Weybridge.—The U.D.C. on January 11th decided to 
oppose the application of the Urban Electric Supply Co., Ltd., for 
E.L. powers in the district. 


Whitwood.—The U.D.C. has sealed a memorial to the 
B. of T. requesting it to grant the Council a prov. order for 
electric lighting. 


Willesden.—The L.G.B. has sanctioned the borrowing 
by the U.D.C. of £2,801 to defray excess expenditure in connection 
with the electricity undertaking, and £15,000 for extension of 
mains. Including these two sums the total loans sanctioned for the 
undertaking, amount to £157,441. Of this the Council has 
borrowed £125,600. It has been resolved to borrow the balance, 
£31,841. 


Wimborne.—The U.D.C. has assented to the Bourne- 
mouth and Poole Electric Supply Co. applying for a prov. order to 
supply its district. 


Windsor.—The T.C., with the object of protecting its 
interests, has decided to oppose the application of the local electric 
lighting company for a prov. order seeking powers to supply energy 
to the outlying districts. 


Woking.—The U.D.C. has resolved to oppose the appli- 
cation of the Electricity Supply Co. for powers to extend its area 


of supply so as to include the Urban and Rural Districts of Chertsey, 
which would affect the Council’s interests, 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—A special meeting of the Tramways and Elec- 
tricity Committee was held on 11th inst. in connection with the 
taking out of quantities for the power station, and also some 
arrangements in connection with the preparation of the contract 
and its signature by both parties. Sir Daniel Dixon presided. The 
town clerk, city surveyor, electrical engineer and tramway manager, 
reported upon the -drafting of the contract, and Mr. John White 
and Mr. A. H. Beatty representing the firm of Messrs. J. G. White 
and Co., Ltd., who were present, undertook to have all the sections, 
including the third engine, for which a period of 10 months had 
been allowed, ready within nine months from December 3rd. In 
return the Committee, in consideration of this expediting of the 
engines, agreed tu reduce the amount of retention money by 50 per 
cent. after £54,000. Messrs. White’s representatives, in reply to 
the town clerk, also stated that they expected to be in a position to 
commence the street work on Iebruary ist, and to push rapidly 
ahead, They wished to inconvenience the city of Belfast and its 
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traffic as little as possible, and consequently did not intend to open 
up thoroughfares until they had all the material ready for the rapid 
completion of the permanent way. 

Birmingham.—Good progress is being made with the 
overbead work on the Small Heath to City route, and it is antici- 
pated that the cables will be laid in time to commence running the 
electric cars in place of the present steam cars early in February. 


Dalkeith.—There is a movement on foot for the forma- 
tion of a syndicate with the view of constructing an electric tram- 
way system between Nether Liberton—the terminus of the Edin- 
burgh cable car system on the south side—and Dalkeith. The dis- 
tance is four miles, and the villages of Losswade and Newton 
Grange would be embraced, and possibly Bonnyrigg. Provost 
Chisholm, of Dalkeith, is mentioned as one of those taking an active 
interest in the proposed scheme. 


East London Railway.—The report of the directors 
just issued says:—“ Anticipating the electrification of the Metro- 
politan and the Metropolitan District Railways, and consequent 
suspension of their through train services over the line, a tem- 
porary scheme for future working and schedules of new train 
services have been agreed.” 


Glasgow.—A letter has been received by the T.C. from 
the secretary of the Scottish Amalgamated Society of House and 
Ship Painters, objecting to the employment of men who were not 
painters by trade, for the repainting of tramway poles. The letter 
is under consideration by the Tramways Committee. 


Gloucester.—The tramway manager evidently knows a 
good thing when he eees it, for he recently recommended the City 
Council to have the FrEectRicaL Review, and two of our esteemed 
tramway contemporaries placed in the mess rcom of the employ és’ 
depét. 


Great Northern, Strand and Piccadilly Tube Rail- 
way.—A delay of serious importance to the travelling public has 
occurred in the completion of the Great Northern and Strand and 
Piccadilly and Brompton connection of the tuba railways of the 
metropolis, owing to a disagreement between the promoters and 
the London County Council, the latter having refused sanction for 
continuation of the work except under certain conditions.—7Zimes, 


Jarrow-on-Tyne,—At the meeting of the T.C. on 12th 
inst., & communication was received from the Board of Trade, 
enclosing a copy of a letter from the solicitors to the promoters of 
the Jarrow and District Light Railway Order, 1901, regarding the 
proposed extension of time for completing the work. It had been 
stated that the company had not made any sign of their intention 
to lay the tramways, with a small exception, but the facts were that 
the company had already spent more than £10,000 on the scheme, 
and, in addition to purchasing property, had completed both 
abutments of the proposed bridge over the River Don, having 
obtained delivery on the spot of the girders, and had practically 
completed the railway on either side of the bridge. But for the 
appearance of a crack in one of the abutments, the construction of 
the bridge would before this have been actually completed. The 
company therefore thought they had shown sufficient ground to 
justify their request for an extension of time for the completion of 
the railway and works, as they were not likely to allow the capital 
embarked in the echeme to lie idle longer than was necessary. In 
these circumstances the Board of Trade wrote stating that they had 
made an order sanctioning an extension for 12 months of the period 
for completing the lines authorised under the order. 


Little Hulton,—The U.D.C. has decided to oppose the 
application of the South Lancashire Tramways Co. for an extension 
a year in which to construct the electric tramways in the 

istrict. 


London,—The Dai'y Chronicle, referring to the statement 
of a correspondent that there was a scarcity of cars on the South 
London Tramways service, has ascertained that the reason why more 
cars are potrun, is that the temporary generating station cannot 
supply more power. The Council is pushing on as fast as it can 
with the new generating station at Greenwich, but it will not be 
completed for some time yet. In the meantime the Council is using 
all the power it can get. 


Lyons.—The Paris correspondent of the Financial Times 
says that a Grenoble electrical company, known as the Société 
Grenobloise de Force et de Lumiére, proposes to bring a continuous 
high-tension electric current from Moutiers, in Savoy, to Lyons, a 
distance of 110 miles, with a view of sypplying the whole of the 
motive power for the Lyons tramways. The power to be trans- 
mitted would be 6,300 u.P., supplied by a waterfall of 65 metres. 
The voltage at Moutiers would be 56,960 volts, and 50,000 volts 
at the Lyons end. 


Neweastle-on-Tyne.—At a meeting of the Tramways 
Committee on the 12th inst., it was decided to instruct the city 
engineer to prepare plans for the extension of the tramways from 
New Bridge Street to the Sandyford Estate vid Clarence Street, 
Shieldfield, and also for the extension of lines to Scotswood. 


New York City.—Our New York correspondent writes :-— 
“The blizzard on January 3rd caused much delay on the local 
trolley lines, especially in the suburbs. The demand on the 
capacity of the subway was enormous, the estimated total of pas- 
Sengers carried being. 400,000. Carefully-prepared statistics show 
that between 5.30 p.m. and 6.30 daily no fewer than 36,000 passengers 


cross Brooklyn Bridge in the electric cars. This number is three 
times the official carrying capacity of the structure. On December 
31st the first car from New York to Brooklyn crossed over the 
Willimsburg Bridge, traffic in the reverse direction having been in 
operation for several weeks,” 


New Zealand.—Accxiann.—A deputation from the 
Grey Lynn B.C. waited recently on Mr. Hansen, of the Auckland 
electric tramways, and urged the company to extend its lines to 
the Council’s district. This extension has been practically decided 
upon, but if terms with the Mount Eden Road board can be come 
to, lines in this district will be put down first. 

WELLINGTON.—The ratepayers of the Melrose Ward have 
authorised the City Council to construct extensions of the tramway 
system to Island Pay, Kilbirnie and Brooklyn. Plans, &., have 
been drawn up, we understand, but so farit has not been decided 
whether the work will be carried out by contract or by day 
labour. The amount of the loan, £77,000, for carrying out the 
extensions, is being raised locally. 


North Wales.—According to the Liverpool Daily Post 
and Mercury, the task of electrifying the Snowdonian valleys is 
progressing, and before the advent of summer there will be laid a 
network of electric wires and cables through some of the prettiest 
bits of scenery in North Wales. The power station at Llyn Liydaw 
has been nearly completed. When the tunnels through the Pass of 
Aberglaslyn have been completed the line will be practically ready, 
so that there will be a direct communication from Caraarvon vid 
Dinas and Beddgelert to Portmadoc. The narrow gauge railway 
is being electrified ; the overhead wires are being erected, and the 
whole of the new rolling stock is on order. The power lines have 
been laid not only along the route of the railway, but through the 
Nantlle valleys. Many of the quarries, both here and in Festiniog, 
will be worked by electricity, for the owners, having been con- 
vinced that they will be able to save at least 25 per cent. in the 
working of the hauling and pumping, will discard steam and order 
electric power. 


Nottingham.—A meeting of ratepayers has approved 
the proposal of the Corporation for the promotion of a Bill in the 
next session of Parliament for the extension of the present system 
of electric tramway traction in the city, and the carrying out of 
works of street improvement at an estimated cost of about £100,000. 
The new lines are designed to meet the wants of the eastern district 
of Nottingham. 


Ossett.—The Corporation has approved of a plan sub- 
mitted on behalf of the Wakefield and District Light Railway Co. 
for another line between Ossett and Wakefield. Owing to the 
cutting up of the road between the metals, the Corporation has 
recommended the company to pave between the lines with setts. 


Rushden.—The B.E.T. Co. has informed the U.D.C. 
that they will soon be in a position to construct the tramways con- 
necting Wellingborough, Rushden, Higham Ferrars and Raunds, 
but owing to the great expense involved they proposed to abandon 
that portion of the scheme running from Irchester Road into 
Rushden. The Council has protested against the abandonment of 
any portion of the scheme. 


Spen Valley.—Notice is given of an application to the 
B. of T. for the transfer of the undertaking authorised by the Spen 
Valley Light Railway Order, 1901, from the B.E.T. Co. to the 
Yorkshire (Woollen District) Electric Tramways, Ltd., with the 
exception of that portion of the tramway which is ia the Borough 
of Dewsbury. The latter is to be transferred from the B.E.T. Co, 
to the Dewsbury T.C., in consideration for the sum of £50,500. 


TELEGRAPH AND TELEPHONE NOTES: 


Brighton Telephone Department.—The first annual 
conversazione of the Corporation Telephone Department took place 
atthe Old Ship Assembly Rooms on 13th inst., the Mayor (Alderman 
Blaker) and other members of the Corporation being present. 


Cape to Cairo Telegraph.—In a description of the pro- 
gress which is being made with the Cape to Cairo telegraph, a 
writer in the Glasgow Herald states that the line has now reached 
Udjidji, the capital and chief town of German Hast Africa, which 
is on the eastern shore of Lake Tanganyika. For the moment con- 
struction work i3 suspended while the route northwards is carefully 
surveyed and the sections of the line that have been erecied are got 
into thorough working order. When the work of construction is 
recommenced the route will probably be along the eastern shore of 
the Victoria Nyanza, and will then strike due north to the town of 
Rosares, which is the southernmost point of the Soudanese tele- 
graph system. A junction will be effected here between the two 
lines, and the scheme for a “Cape to Cairo” telegraph will then be 
an accomplished fact. The engineers of the line are, however, 
faced with a difficulty in their preparations for carrying if forward 
from Udjidji, inasmuch as the country for a distance of nearly 100 
miles through which the line would have to pass is very swampy, 
and quite unfit for the erection of a telegrsph wire. It was at first 
thought that a wide ‘detour would have to be made at this point in 
order to escape this region, but the installation of the Marconi 
system of wireless telegraphy, in order to bridge over this inhospit- 
able belt of country, is now proposed. 


| 
: 
\ = 
: | 
: 
|. 
A 
: 
i] 
~ 
i 
i 
| 
= 
‘ 
i= 
| 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,417, Jawvany 20, 1905. 


Glasgow Telephones.—The Corporation Telephone 
Department has agreed to erect as an experiment six combined 
telephone offices and police signal boxes throughout the City. 

A special Sub-committee of the Corporation Telephone Com- 
mittee has been appointed to confer with the representatives of the 
Clydebank T.C. on a proposal to get (1) telephone underground 
wayleave facilities in Clydebank, and (2) the introduction of tele- 
phones in public buildings in that burgh. 


Newfoundland Telegraphs.—A eu‘er telegram from 
Toronto states that the Board of Arbitration has delivered a sealed 
award, to be made public on 3rd prox., on the question of the award 
to be paid to the Reid Syndicate by the Newfoundland Government 
as compensation for the acquirement of the telegraph system. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. oo Aug. 26,1901 .. 
Trinidad-Demerara (No.2) .. oe. Dec. 18,1904 .. Jan.17 
D M i oe ee ee May 1 1902 ee ee 


Bt. Lucia-Martinique oe oe ee May 7, 1902 ee ee 
Cayenne-Pinheiro oe ee ee ee oe Aug. 18, 1902 .. ee 
« Oct, 902 


Closed asaki .. e+ Feb.9, 1904 .. ee 

Port Arthur-Chefu ,. Mar. 9, 1304 .. 
Paramaribo-Cayenne .. oe 
Sitka-Valdez ee ee oe Nov. 11,1904 .. 
Cape Haiti-Puerto Plata .. ee 
Assab-Perim ee eo oe 
Jamaica-Colon .. eo Jan.5,1905 .. 


LANDLINES, 


Cartagena-Baranquilla ee ve ee Dec. 8, 1900 .. 
Puerto-Barrios .. oe July 28,1902 .. 


Kertch-Soutehoum .. ee Sept. 27,1904 .. ee 
Fao route .. ee Jan.11,1905- .. Jan. 12, 


Saigon-Bangkok .. ee Jan.11,1905 .. Jan. 1l 
Bhamo route beyond Tali Jan.15,1905 .. 
_Rome-Pera oe Jan. 16, 1905 

via Batoum-Elarich-Fao-Hanekin .. -» Jan. 16, 1905 


Telephones v. Telegrams.—The Standard says that no 
surprise whatever is felt by chief officials at the Post Office in view 
of the rapid development of the telephone system, that the number 
of telegrams should have so markedly decreased ; but they hope that 
when the Government has been put in possession of the various 
local exchanges (the provincial trunk lines being already in the 
hands of the Postmaster-General), an expansion of the Government 
telephone business will amply make up any falling off in the 
revenue from the telegraphs. 


Wireless Telegraphy.—The U.S. Navy Department 
has established a well-equipped school at the Brooklyn Navy Yard 
for instruction in wireless telegraphy. 

It is stated that the Marconi Co. has entered into an agreement 
with the Oceanic Steam Navigation Co., Ltd. (White Star Line), for 
the equipment of six of the White Star Line vessels with Marconi 
wireless apparatus. The names of the vessels to be fitted are:— 
Oceanic, Celtic, Baltic, Cedric, Majestic and Teutonic. 

The Post Office Circular of December 30th last, deals with ‘“ Tele- 
grams to and from Ships by Wireless Telegraphy.” From the 
various conditions, the following notes have been compiled :—The 
name of the wireless station to be counted as one word in the 
address. The word “ Radio,” which is not charged for, is sent in 
the Service instructions. Telegrams cannot be accepted for trans- 
mission to any wireless station at an hour when it is not in com- 
munication with the Postal Telegraph system. The office of origin 
in the case of a telegram handed over to the Postal Telegraph 
system from the North Foreland wireless station should appear in 
the delivered copy as ‘‘ Radio—North Foreland,” and soon. Attention 
is drawn to the fact that an inward telegram can only be repeated 
from the wireless station, and not from the ship. The wireless 
stations quoted are Crookhaven, Lizard Malin Head, Niton North 
Foreland and Rosslare. 

The first returns of the new working arrangement between the 
Marconi Co. and the Post Office show that the public have 
availed themselves to a large extent of the services of wireless 
telegraphy. 

According to the Novoye Vremya, Captain Clado in a discussion 
in that paper on the probabilities of a siege of Vladivostock, lays 
stress on the excellence of the wireless telegraphic apparatus in 
existence at that town, which places it in direct touch with 
Khabarovsk and Kharbin,; 

According to a Laffan telegram from New York, arrangements 
are being made to fit up trains of the New York Central and Lake 
Bhore Railroads with wireless telegraphy apparatus. Experiments 
have proved satisfactory in connection with the signalling system 
and wireless service combined, in warning drivers of any danger. 

Oo Wednesday, lecturing at the Society of Arts, Captain Lionel 
James, of Times wireless telegraphy fame, said that the possibilities 
and dangers attending the use of wireless telegraphy in war corre- 
spondence were so great, that in future all such communications 
during military and naval operations would be controlled, he con- 
jectured, by international law. 


CONTRACTS OPEN AND CLOSED. 


Australia,—February 7th. Tenders will be received at 
the office of the Deputy Postmaster-General, Melbourne, for (1) 
3,500 trunk line multiple jacks, in strips of 20; (2) 1,820 yards of 
64 wire wool insulated switchboard cable. Specifications at the 
General Post Offices at Melbourne, Sydney, Bris and Adelaide, 


Bedwellty.—January 26th. The Guardians are inviting 
tenders for a complete electric light installation at their Work- 
house, Tredegar. Section 1.—Steam dynamos, booster, battery, 
switchboard and motors. Section 2.—Cables and wiring. Con- 
sulting engineers, Messrs. Herbert Lewis & Fletcher, Prudential 
Buildings, Cardiff. See “‘ Official Notices” to-day. 


Belgium.—Febroary 8th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until Feb- 
ruary 8th for the establishment of a central electric lighting 
station at the new goods station near the Brussels Dock. 


Belgium.—February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l’Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Drax.—January 28th. Schemes for electric lighting and 
electric pumping at Read’s Grammar School, Drax, near Selby, are 
— Apply Head Master, Mr. W. St. G. Drennan, at the 

chool. 2 


Germany.—January 31st. Tenders are being invited 
by the Prussian State Railway Authorities in Cologne for the 
supply of 449 tons of galvanised iron wire, 94 tons of bronze wire, 
and 126,900 porcelain insulators. Tenders are to be sent to Die 
ae Eisenbahn Direction, Cologne, whence particulars may 
be obtained. 


Halifax.—January 31st. Coal conveyor, shutes, &c., 
for the electric light and tramway power works. See “Official 
Notices” January 6th. 


Handsworth.—February 2nd.—The U.D.C. is inviting 
tenders for power and lighting circuits and fittings in the generat- 
ing station ; pipework, feed-pumps, economiser, electricity meters. 
See “ Official Notices ” January 13th. 


Jvohannesburg.— January 26th. Vignoles rails, fish- 
plates, rails, bolts, nuts, &c. See “Official Notices ” December 23rd. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See “Official Notices” December 30th. 


Keighley.—January 30th. Cars for the Corporation. 
See “ Official Notices” to-day. 


London.—January 24th. Fire alarm installation for the 
Northern . Hospital, Winchmore Hill, N., for the Metropolitan 
Asylums Board. See “Official Notices ” December 30th. 


Oulton Broad.—February 4th. Public street lighting 
proposals are invited by the U.D.C. See “ Official Notices ” to-day. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession of the exclusive right 
of the working of the tramways for collective transports of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, for the Corporation. See Official 
Notices” December 16th. 


Roumania,—January 28th. Tenders are being invited 
by the municipal authorities of Guirgin for the concession for the 
electric lighting of the town. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “ Official Notices” October 14th. 


South Shields.—February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cables, 
and overhead equipment for the Corporation. See “ Official 
Notices” January 13th. 


Stockport.—February 1st. Ten complete feeder pillar 
boxes with bases. See “ Official Notices” to-day. 


Stockport.—February 6th. Overhead equipment of 
rons miles of tramway; copper bonds. See “ Official Notices” 

Swindon.—January 24th. One 30 ft. x 8 ft. Lan- 
cashire boiler, with superheater, piping, &. See “ Official 
Notices ” December 30th. 


Vienna.—The Moniteur des Intéréts Materiels states that 
the Municipality will shortly invite tenders for the execution of the 
following works :—Extension of the tramway system, cost, 6,150,000 
crowns (about £256,250); extension of electric light system, cost, 
6,000,000 crowns (about £250,000.) 


West Ham.—February 9th. Engine room and elec- 
trical stores for the Council. See “‘ Official Notices” to-day. 


OLOSED. 


Burslem. — The T.C. has accepted the following 
tenders :— 


Babcock & Wilcox, boilers .. .. «+ £1,087 
Electrical Power Storage Co., Ltd., accumulators oe 781 
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Erith.—Messrs. Mountain & Gibson, of Elton Fold 
Works, Bury, have secured the contract from the District 
Council for 14 of their M.G. 21 E.M. electric motor trucks for 
tramways, and for one sweeping and watering car mounted upon 
one M.G, 21 E.M. tramway truck, to be built to the specification of 
Messrs. Hawtayne & Zeden, consulting engineers. The order 
was placed through the British Westinghouse Electric and Manu- 
facturing Co., Ltd., who are supplying the electrical equipments. 
Messrs. Mountain & Gibson are successors to the McGuire Manu- 
facturing Co., Ltd. 

France.—The French Post and Telegraph Authorities 
in Paris have just placed a contract with Les Trefileries du Havre 
for 200 tons of galvanised iron wire 4 mm. diameter at 2,645 fr. per 
ton. 

Fulham.—The B.C. has received the following tenders 
for the supply and erection of a 1,000-kw. alternator :— 


General Electric Co., Ltd. (accepted) oa £6,718 
Witting, Eborall & Co,, Ltd. .. 6,891 
Siemens Electrical Co. .. oe se Zs 6,894 


Mather & Platt, Ltd. ee oe 6,910 
Bruce Peebles & Co., Ltd. ee 

John Fowler & Co. (Leeds), Ltd. ad 6,986 
International Electric Co. ee ee ve 

British Thomson-Houston Co... ee 7,008 
Dick, Kerr & Co., Ltd. .. os ee ee 17,090 
Electric Construction Co., Ltd. as oo 


Westinghouse Electric & Manufacturing Co. 

Electrical Co., Ltd. ote << 5385 
Vicars, Son & Maxim... ee 645 


Brush Electrical Engineering Co, a én 7,555 


Glasgow.—The Tramways Committee of the T.C. have 
accepted the following offers:— 
Telephone switchboard for head office, Corporation Telephone Department. 
Timber for cars, pitch pine, Messrs, J. Cameron & Co. and Messrs. Buchanan 


and French (selected portion to each). 
Springs for Newell brakes, Messrs. L. Sterne & Co., Ltd. 


Cars for grooved trolley wire for use under bridges, The British Johns- 


Manville Co., Ltd. ae 
The order of the British Westinghouse Co. to supply an additional motor 
required for driving the Saw mill machinery at Coplawhill car works has been 


accepted. ; 
Bone plugs, Messrs. P. & R. Fleming & Co. 
Fans and motors, Messrs. Bergtheil & Young. 
Relays, The Ericsson Bell Telephone Co, 
Rails, Messrs. Bolekow, Vaughan & Co, 


Halifax.—The T.C. has accepted the tender of Messrs. 
J. Sunderland & Co. for electrical work at buildings in George’s 
Square, at £114. 


Leith.—The T.C. Tramways Committee recently decided 
to accept the tender of the Brush Elec. Engineering Co. for cars, 
trucks and equipments, at £19,228. There will be 30 ordinary 
double-decker cars and seven double-deckers with top covers. 
There was a lower tender at £18,863, and the highest was £20,088. 
The voting was 8 votes to 7, but three councillors were absent and 
there was an agitation for a special meeting of the Council to be 
called to again consider the matter. This meeting was held on 
Monday, and after much discussion, it was resolved to divide the 
contract equally between the Brush Co. and the B.T.H.Co. The 
Council sat in private to arrange the details. 


Norwich.—The Electricity Committee of the T.C. has 
accepted the tender of Messrs. C. A. Parsons & Co., of Newcastle, 
for the supply of a 1,000-xw.'steam turbine generator, at £6,400. 


Perth.—The British Electric Plant Co., Ltd., has been 
awarded the contract by the Corporation for a 500-kw. compound 
traction generator, together with an-cngine for the same, the 
combined set having an overload capacity of 600 kw. (£3,000). 
This order follows on a 220-Kw. cet supplied by the same compavy 
a little more than a year ago for the same station. 

The T.C. has also placed the contract for the switchboard with 
Messrs. Cowane, Ltd., Salford, at about £1,100. There were 44 
offers, and the competition was very keen. Mr. Lambert (the elec 
trical engineer) estimates that the contracts have been placed £400 
cheaper than they would have been a couple of years ago. 


Swinton and Pendlebury.—The U.D.C. has accepted 
the tender of Messrs. Davenport, Sparrow & Co., for the installation 
ofitelephones from the Council’s offices at Worsley to the Hospital, 
at £41 16s, 

Whitehaven.—The T.C. has accepted the tender of Mr. 
J. Ellwood for a water distilling apparatus for the battery at the 
electricity works. 


Yarmouth.—The T.C. has accepted the tender of 
Messrs, Millares, Karri & Jarrah & Co. for the supply of one and a 
quarter million Jarrah blocks for the tramways, at £7 18s. 3d. per 
1,000, and that of the Albion Clay Co. for conduits, at 5s, 6d. per 
yard, and that of Messrs. Askham & Co., of Sheffield, for points and 
crossings. 

Islington Electrical Exhibition Postponed. — Mr. 
Albert Gay, borough electrical engineer at Islington, informs us that 
the Electrical Exbibition which it was proposed to hold in February 
and March, will not be held until October or November next. In 


the meantime, Mr. will be glad to receive any applications for 
Space, or for in the catalogue. 


FORTHCOMING EVENTS. 


Friday, January 20th.—At 7.30 p.m. North-Bast Coast Institution of Engi- 
neers and Shipbuilders. Reply to discussion on “A Com “ 
son of Vertical and Horizontal Tubes in Water-Tube Boilers.’’ 
Presentation of Gold Medal, &c. 

At8p.m. Electro-Harmonic Concert. (See Note below.) 

Wednesday, January 25th.—At 7.30 2 1.E.E. (Birmingham), The American 
Tour of the I.E.E.,”’ by Mr: D. K. Morris. 

At 8 p.m. Society of Arts. Hon. R. P, Porter on “ London Electric 
Railways.” 

Thursday, January 26th.—At 8 p.m. I.E.E. ‘Fuel Economy in Steam 
Power Plants,’’ By Messrs. W. H. Booth and J. B. C. Kershaw. 
Conclusion of discussion. 

Friday, January 27th.—At 5 p.m. Physical Society. ‘ Action of a Magnetic 
Field on the Discharge through a Gas,’’ by Dr. R. S. Willows. (2) 
** Action of Radium on the Electric Spark,” by Dr. R. S. Willows 
and Mr. S, Peck, 

Tuesday, January 3ist.—At 7.20 p.m. I.E.E. (Manchester). Messrs. L. B. 
Atkinson and C. J. Beaver on “Some Points on the Selection of 
Electric Cables.”’ 


THE ELECTRICAL VOLUNTEERS. 


Tue following orders are announced for next week :— 

Monday, January 23.—‘A” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, January 24.—‘B” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. 

Wednesday, January 25.—Instructional drill, Westminster Hall, 8 p.m.; doors 
open 7.45. Plain clothes; rifles without slings. Submarine mining class, 
6—9 p.m. Examination ‘*A” and ** B’’ Companies for * A” badge, 8 p.m. 

Thursday, January 26.—‘*C” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7p.m. Lecture by Sergeant Phillips on Telephone Work,” 
8.80 p.m. 

Friday, January 27.—*D” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, January 28.—Week-end class, 

Witrrip C, DumBLE, Captain, R.E., 
For O.C.E.E.R.E. (V.) 


NOTES. 


Electrical Engineers’ Ball.—The dance of last year 
having proved so great a success, it is decided to hold a second 
on Friday next, 27th inst., at the Hotel Cecil. The following 
gentlemen form the committee 


Alabaster, H. Lacey, E. M. 

Atkixson, L. B. Lane, W. E. 

Beaumont, W. Worby Leaf, H. M. 

Bright, C. Lloyd, G. C. 

Browett, T. Madgen, W. L. 
Callender, T. O. Mance, Sir Henry C., C.LE. 
Carolan, B.A. Manville, E. 

Courtenay, J. Irving Massey, W. H. 

Cushing, Thomas Mordey, W. M. 


Nalder, F. H. 

Patridge, G. W. 
Patchell,W.H. 

Preece, Sir William, F.R.S. 


Dearlove, A. L. 
De Segundo, E. C. 
~Dobeon, 8. T. 


Earle, H. A 
Erskine, R. S Rawortb, Joho S. 
Fawcus, W. P. J Rider, J. H. 
Fell, A. L. C Roberts, Martin F. 
Ferranti, 8. Z. de Robinson, Mark 
Flett, G. Sharp, Sidney 
Garcke, E. Siemens, Alex, Pres, I.E.E. 
Gatehouse, T. E. Sillar, A. M. 
Gavey, J. Smith, Fredk. 
Geipel, W. Sutton, G. 
Gray, R. Kaye Swan, Sir J. W., F.R.S. 
Grindle, G. Taite, O. D. 
Hammond, R. Taylor, James 
Harrison, H. E. Wallis-Jones, R. J. 
Hirst, H. Wells, W. H. 
Kempe, H. R. Wilkinson, H. D. 
Kingsbury, J. E, 
Executive Committee. 
Kingsbury, J. E. Geipel, W. 
Wallis-Jones, R. J. Roberts, M. F. 
Swan, Percy. 
Hon. Treasurer. Hon. Secretaries, 

Hammond, R. Sillar, A. M., and 

Alabaster, H. 


Electro-Harmonic Concert.—To-night, at 8 o'clock, 
the Electro-Harmonic Society meets for another of its excellent 
smoking concerts in the King’s Hall, Holborn Restaurant. The 
programme includes vocal music by Messrs. James Davis and Harry 
Dearth ; a ventriloguial sketch by Mr. John Warren ; recitations by 
Mr. Charles Gellett ; and humorous sketches by Mr. George Robins. 
The instrumental music will include: a violin solo by Mr. T. E. 
Gatehouse, a violoncello solo by Mr. B. 0. Goodhead, and a piano- 
forte solo by Mr. A, H, Isard. These three gentlemen will also 


render two instrumentay trios, 
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The Post Office New Generating Station.—Elec- 
tricity has come to play such an important part in connection with 
many branches of postal mechanism, that it is deemed necessary to 
establish a central power station in the Metropolis. The site chosen 
for the structure is the Old Barge House Wharf and Stairs, situate 
on the Surrey bank of the Thames, between Waterloo and Black- 
friars Bridges, immediately fronting the Temple, on the opposite 
side of the river. It is proposed, says the Standard, to adopt the 
three-phase system of working, and at the beginning the generating 
plant to be installed on the recommendation of Mr. John Gavey, the 
engineer-in-chief, will possess a capacity of about 2,000 kw. The 
electrical energy is to be transmitted by suitable cables to the 
General Post Office, and the boilers and machinery now 
installed at St. Martin’s-le-Grand will be replaced by 
electric motors, sufficient to provide the energy required 
for the working of pneumatic tubes, electric lighting, charging 
telegraph batteries, and many other services. 42 miles of pneu- 
matic tubes already radiate from the General Post Office to the 
principal post offices within a distance of 2 or 24 miles. These 
tubes are used for the transmission of telegrams. 

In forwarding telegrams in bulk, pneumatic tubes have proved 
to be of immense public advantage in London, and the principle 
would, no doubt, have been more widely adopted had the necessary 
power been available. The new generating station will supply this 
deficiency, and enable from 15 to 20 miles of additional tubes to be 
laid in the western districts. Plans have been prepared in the 
Office of Works, under the direction of Sir Henry Tanner, and it is 
expected that the building will be ready for use during the summer 
of 1906. 


Lectures and Papers.—Mr. J. E. Swindlehurst, city 
engineer for Coventry, gave an interesting lecture on “ Electric 
Tramway Systems,” to the members of the Coventry Engineering 
Society on 13th inst. He more particularly described the overhead 
trolley system, which he regarded as the most efficient aud 
economical, the least expensive in first cost and upkeep, and also 
the safest and most reliable. He gave it as his opinion that the 
bedding of the rails should be as solidly laid as possible, and that 
the rails themselves should be made practically continuous by some 
method of perfectly welded joints. He gave preference to electric 
welding, but remarked that the question of cost in adopting this 
method was one that must be considered. He had seen good results 
from cast welded joints, and he anticipated some interesting par- 
ticulars with respect to the wearing efficiency of the Thermit weld 
now being used in the extensions cf the tramways at Coventry. 
Mr. Swindleburst next dealt with electrically-driven vehicles on 
common roads, and by the courtesy of Messrs. Siemens Bros. & Co. 
was able to illustrate a system which had been installed in Saxony. 

At the Midland Institute, Birmingham, Prof. W. E. Ayrton, 
F.R.S., lectured on “ Energy—American, British and Japanese” on 
16th inst. Personally, he was of opinion that the evil so much com- 
plained of in many articles dealing with the subject of the alleged 
falling off in British progressiveness was moral rather than mental. 
Education was more widely appreciated in America than here. 
Japan had made an equally magic advance in other subjects than 


war, and he was much struck with the Japanese schoolboy’s idea— 


that on him alone depended his country’s honour and welfare. 

Ata recent meeting of the Royal Philosophical Society, Glasgow. 
Prof. Magnus Maclean delivered an address on ‘“ Developments of 
Electric Signalling.” 


Institution of Electrical Engineers (Leeds).—A 
paper, by Mr. J. D. Bailie, on “Condensing Arrangements in 
Central Stations,” was down to be read last night at the 
Victoria University. 


Electro-Pneumatic @Organ.—The parish church at 
Elvaston, near Derby, has been fitted with a new organ constructed 
on the electro-pneumatic system, and a complete installation of 
electric light. 


Appointment Vacant.—Ashton-under-Lyne Guardians 
want an electrical engineer to prepare an estimate for lighting the 
Workhouce premises and superintend the erection of plant, &c. 


The Distribution of Electrical Power in Cities.— 
At a meeting of the Aberdeen Association of Civil Engineers on 
the 10th inst.,a paper entitled “The Distribution of Electrical 
Power in Cities” was read by Mr. A. H. McKay, mains superin- 
tendent of the Aberdeen Corporation electricity department. Mr. 
McKay first described the general principles involved in designing 
a direct-current low-tension system of electrical distribution, 
explaining the appropriate applications of both the “two-wire 
system” and ‘“three-wire system,” and the necessity for a 
methodical use of feeders from ,the :generating station to the distri- 
buting mains to ensure that the pressure is kept constant through- 
out the system. On this, hestated, the success of an electrical 
distributing system largely depended. The success and economy 
attending the introduction of increased voltage was next 
explained, the lecturer stating that at one time electric 
lamps could only be got for a pressure of 100 volts, whereas 
to-day they could be had for any pressure up to 250 volts. 
With regard to the mains themselves, Mr. McKay explained 
that some systems of bare copper strip were first used with a certain 
amount of success, but that with the introduction of higher 
pressures they proved defective, owing to the difficulty of getting 
proper insulation. After explaining other methods in use, he stated 
that the most satisfactory system of mains was that in which the 


‘cables were laid solid in a wooden trough, at a depth of about 2 ft. 


Mr. McKay next stated that, on account of the great expense of 
Opening up streets for additional cables, and the annoyance caused 


to city traffic, the great demand for electrical energy led supply 
authorities to consider the advisability of constructing subways for 
carrying cables, In the City of Aberdeen two such subways had 
been constructed, in which the feeder cables for both tramways 
and lighting were carried. They were such that when filled 
with cables a person could walk through their entire length, and 
have the whole of the cables completely in view for examination, 
Altogether 1,500 yds. of subway hai been constructed in Aberdeen. 
The paper was concluded by some very valuable practical remarks 
on the faults met with in an electrical system, their causes, locali- 
sation and elimination. ° 

The discussion was opened by Mr. Bell, City electrical engineer, 
who referred to the explosions in Aberdeen at electrical manholes. 
The discussion was continued by Messrs. Milne, Cook, Moncur, 
Conway and Simpson, and on the Chairman’s concluding remarks, 
a vote of thanks was accorded to the author. 


Radium.—A Press dispatch from New York says that 
Prof. Symder, the director of the Philadelphia Observatory, 
announces that he has discovered the existence of radium in the 
solar photosphere, and of radium emanation in the solar corona and 
in the auroral streamers of the earth. He has also found that 
radium and radium emanation (the latter being identical with coro- 
nium) are widely and correlatively distributed in the nebule of 
stars and new. stars, and very probably in comets. Prof. Symder 
will read on Friday (to-day) a paper giving the full extent of his 
discovery before the American Philosophical Society. 


Diamonds as Tools,—Some interesting information on 
the use of diamonds as cutting tools is furnished by Mr. G. C. 
Henning, in a paper presented to the American Society of 
Mechanical Engineers. Some idea of the excessive hardness of 
diamonds may be judged from the statement that dies for wire- 
drawing will last even ‘eight years, drawing one size. One die of 
0:004 in. calibre has, for example, drawn over 550,000 lb. of soft 
copper wire. The beat diamond is the black amorphous variety 
known usually as carbonado, the inferior kinds of crystalline 
diamond being known as Bort. This variety is both brittle and 
cleavable. A peculiar property of diamonds is that they can be 
plated like metal, and to this adherent surface solder will in turn 
adhere, and this property of taking plating therefore comes in very 
usefully for enabling diamonds to be fixed into sockets for use, the 
galvano-plastic setting being simply applied by casting molten 
metal round the plated diamonds. Diamonds are not affected by 
very high temperature, so that it is possible to turn india-rubber 
at a speed of 500 ft. per minute with a diamond tool. Diamonds of 
large size are used in the crowns of earth drills, but the main use of 
small diamonds is perhaps as the dies for wire-drawing. Holes as 
small as ‘001 are drilled through diamonds for this purpose, pre- 
sumably by the aid of ateel wire drills and diamond dust, but the 
paper affords no information on this point. Electrical carbons are 
best worked by diamond tools. A diamond will burn in the electric 
arc, or even at the temperature of melting steel, but not at ordinary 
temperatures. 


Specific Heat of Superheated Steam.—<According 
to G. A. Orruk, the specific heat of superheated steam varies along 
a straight line curve as regards temperature variation, increasing 
with rise of temperature. Thus, where ¢ is the temperature, and c,, 
isthe specific heat at constant pressure, c, = 0°00222 ¢ — 0:116. 
This is the instantaneous value. he mean value between saturation 
and any higher temperature where T is the saturation temperature is 


= 0:00222 (‘+2) — 0-116, 


This straight line formula held good up to 325° F., beyond which 
the experiments did not go. The total heat of superheated steam 
from 330° F. to 750° F., and 100 lb. to 210 lb. absolute pressure is 
found by the formula, 1 = 1,091'°7 + 0'305 — 82) + 000111 
(2 — — (¢ — 7). is measured above 32° F. 
Manchester Steam Users’ Association.—This Asso- 
ciation proposes to celebrate the 50th anniversary of the foundation 


of the society by a banquet to be held at the Midland Hotel, 
Manchester, on February 14th next, at 7.30 p.m, 


Traffic Returns.—Our table of “ Electric Tramway and 
Railway Traffic Returns” will in future be inserted fortnightly, 
alternating with “ Market Quotations.” 


= = — 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
Reviaw posted as to their movements. 


Central Statién Enogineers,—Mr. A. CaLocreepy, of 
Dudley, and Mr. J. W. B. Raprorp, of Nottingham, have been 
appointed switchboard attendants at the Acton U.D.C. Electricity 
Works. Mr. J. Martin Blair is the resident electrical engineer. 

Mr. B. Lu. IncRam, the chief engineer of the Bournemouth and 
Poole Electricity Supply Co., Ltd., was entertained to dinner at 
the Sea View Hotel, Parkstone, on January 9th, by the engineer- 
ing staff as a token of their high esteem, and was made the recipient 
of a presentation in the shape of a handsome smoker’s cabinet 
suitably engraved. The presentation was made ‘by Mr. H. 8. 
Goodger, the station superintendent, who, in a few well-chosen 
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words, expressed the hope that the existing good understanding 
between the chief engineer and his assistants might long continue: 
Mr. Ingram thanked the engineers in a suitable reply. Other 
speeches were made by Mr. A. Rees, mains engineer, and Mr. G. O. 
Nevile, chief assistant engineer. The remainder of the evening 
passed pleasantly with music and songs, 

After a long discussion, the Chesterfield T.C. has decided to 
appoint Mr. R. L. Actanp, electrical engineer, to the joint offices 
of electrical engineer ard manager of the Tramways Department 
ata salary of £350 per annum, rising to £400 at the end of 12 
months “if satisfactory.” Mr. Acland’s former salary was £250 per 
annum. 

Mr. S. T. Datton, mains superintendent at the Bradford Muni- 
cipal Electricity Works, has resigned his position. 

Mr. E. A, Urrzey, the chief constructor and electric inspector to 
the Rhodesian Government, whose headquarters are at Bulawayo, 
read a paper before the Rhodesia Scientitic Association at Bulawayo, 
on December 20th, on the subject, “ Production and Distribution 
of Electrical Energy.” Previous to his going out to Rhodesia, Mr. 
Uttley was assistant engineer at the Manchester Corporation Elec- 
tricity Works. 

Mr. M. Fannee has resigned the position of chief assistant to the 
Twickenham and Teddington Electric Supply Co., Ltd., to take up 
the position of resident engineer to the Ramegate and District 
Electric Supply Co., Ltd. 

Mr. R. B, Leacu, whose appointment as electrical engineer and 
tramways manager at Farnworth was notified in our last issue, was 
previously assistant engineer at Aston Manor. There were 100 
applicants for the Farnworth position. 

The Bridgend U.D.C. has appointed Mr. Tuomas Tuomas, of 
Ogmore Vale, Glamorgan, as working electrician. 325 persons 
seen for list of duties, and there were 143 applications for the 
post, 
There was a good deal of discussion in Coventry Town Council on 
Tuesday, with regard toa recommendation of the Electric Light 
Committee in favour of the salary of Mr. J. A. JECKELL, manager 
of the electricity department, being increased from £400 to £500 
per annum. Much opposition was offered to the proposal, chiefly 
on the ground that the rise was too great. One speaker favoured 
an advance of £25, another supported £50, whilst a third preferred 
to wait and see what the results of the past year’s trading were. 
It was admitted, however, that Mr. Jeckell had converted a losing 
into a paying concern, and that he was entitled to some recogni- 
tion, particularly as a promise had been held out to him at the 
time of his appointment. Ultimately the Committee’s recommen- 
dation was referred back. j 

The Stafford Gas and Electricity Committee recommended tbat 
the salary of Mr. R. E. Mans, electrician, be increased from £150 
to £175. Mr. Meade, however, withdrew his request for six months 
in view of the distress prevalent in the town, owing to shortness of 
work, and some of the Corporation employés having been 
put on short time. Alderman Wright considered that Mr. 
Meade was fairly entitled to an increase, and he hoped that 
bes the proper time came the Council would deal with the matter 
airly. 

Mr. W. A. Leaaz, who was offered the appointment of resident 
engineer by the Lanark County Council, was granted an increase 
of £20 per annum by Govan Electricity Committee to induce him 
to remain with them. His salary is also to be reconsidered in six 
months’ time. 

The Bristol Electricity Committee has appointed Mr. 
R. LB. _JENKINS a8 junior assistant engineer at the electricity 
works in succession to Mr. W. A. Rusx, who is proceeding to 
America, 

The Kearsley U.D.C. has appointed Mr. G. E. Fumrcuer, of 
Manchester, at a fee of £175, to superviee the contract for the supply 
of electricity to the Council by Messrs. Foote & Milne. 

_ Mr. Turyzort, the borough electrical engineer of Tynemouth, 
a that the vacancy for a mains superintendent has now 
een filled. 


Tramway Officials—On Wednesday evening of last 
week, the employé: of the Dundee City Tramways held their annual 
“At Home.” There were 160 present, and the ‘chair was occupied 
by ex-Provost Brownlee, convener of the Tramways Committee. 
Short addresses were given by the chairman, and Mr. Fisher, 
manager. <A dance followed. 

Southampton T.C., on January 11th, discussed a recommendation 
from the Tramways Committee that a general manager for the 
tramways should be appointed at an annual salary of £400, rising 
by £25 a year to £500, and that the whole of the electrical equip- 
ment should be placed in charge of the borough electrical engineer, 
who should be held responsible for the same. There was much 
Opposition to the proposal, it being contended that Mr. Srrezr, 
the electrical engineer, if given a chance, would prove himself to 
be one of the smartest tramway managers in the kingdom. On a 
division, the matter was referred back, so that. there could be a 
joint conference of the Tramways and Electricity Committees on 
the subject, 

The Yorkshire Herald says that Mr. Luwis D. Lanpay, an 
American electrical engineer, who has been resident in London for 
& number of years, has been appointed general manager of the 
Singapore Electrical Tramways Co. This company, which has a 
capital of £650,000, will commence its operations in April 
next. It will-initiate the first system.of electrical trams in 
ieee and will at the same time provide the city with electric 

The employés of the Poole and District Electric Traction Co., 
Ltd, held their third annual dinner on Thursday last week. Daring 
the evening Mr. E. H. Morrram, the manager of the system, was 


presented by the staff with a handsome clock. Mr. Brown, who 
made the presentation, said that they hoped that in the taking over 
of the system by Bournemouth, Mr. Mottram would be retained, 
for they could not have a better manager. Mr. Mottram was the 
subject of an illustrated biographical notice in the Poole and Dorset 
News “ Portrait Gallery” on 14th inst. He resigned the manager- 
ship of the Oldham, Ashton and Hyde electric tramway system in 
1890 to go to Poole. His experience of tramway working extends 
over the past 18 years. In 1902 he won the B.E.T. Co.’s first essay 
prize open to their managers and engineers, on “ The Organisation 
of Traffic.” 

A meeting of the Sub-committee of the Newcastle-on-Tyne Cor- 
poration was held on 16th inst. to consider the 83 applications that 
had been received for the position of general manager of the City 
Tramways. Eventually the following 10 were selected to go before 
the Council on Friday, 20ih inst.:—Mr. H. C. Bishop, borough 
engineer and tramway manager of Newport (Mon.); Mr. J. H. 
Cowell, traffic manager and superintendent, Blackburn; Mr. G. 
Conaty, tramway manager, Birmingham; Mr. T. P. Easten, 
accountant and chief clerk, Newcastle-on-Tyne ; Mr. Ernest Hatton, 
general manager, Salford; Mr. C. W. Mallins, traffic superintendent 
and chief assistant to general manager, Liverpool; Mr. R. F, 
Rogers, general manager, Middiesboro’, Stockton and Thornaby ; 
Mr. C. J. Spencer, general manager, Bradford; Mr. W. Wyld, 
general manager, Lirkenhead ; and Mr. H. E. Yerbury, chief engi- 
neer and deputy manager, Sheffield. 


General.— Our New York correspondent writes :—‘‘ The 
report cabled from London on January 4th to the effect that Mr. 
W. B. Parsons, the retiring engineer of the Rapid Transit Com- 
mission, and Mr. J. B. Macponap, the contractor of the subway, 
were both dead, was received with amusement in New York. The 
report is supposed to have originated from the slang phrase of the 
New York Stock Exchange, to the effect that when anyone retires 
from a concern he is ‘a dead one.’” 

The Central News Rome correspondent says it is stated that 
Signor Marcont, the inventor of wireless telegraphy, has been 
betrothed to Princess Giacinta Ruspoli, daughter of Prince Ruspoli, 
one of the chief officers of the Papal Court. 

Mr. G. R. Pepper has been appointed to the position of head of 
the Publicity Department at the Croydon Electricity Works, 

On Saturday afternoon, 14th inst, Mr. A. VaRDIE, of the Craig- 
park Electric Cable Co, Springbura, was eatertained by a number 
of. his friends, and made the recipient of a handsome gold 
watch, and a gold brooch for Mrs. Verdie, on the occasion of his 
leaving Glasgow to take up the London agency for his firm at 17, 
Victoria Street, Westminster. Mr. Waiter R. Were succeeds Mr. 
Verdie in Scotland. 


Obituary.—Mr. W. H. Batpwrx, Jun., president of the 
Long Island Railroad, died at New York on January 3rd of internal 
trouble, aged 42. Under his able control the Long Island system 
was amalgamated with the Pennsylvania Railroad, and an extensive 
system of electric traction initiated. 
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CITY NOTES. 


Direct United States Cable Ce, 


Tut directors’ report for the six months ended Decemter 31st, 1904 
to be presented at the meeting to be held at Winchester House on 
Tuesday, 24th inst., reads:—’ 


The half-year’s revenue, after deducting out-payments, amounted to 
£51,029 12s. 10d., as compared with £47,814 16s, 4d. for the corresponding period 
of 1903, showing a difference of £3,214 16s. 6d, in favour of the half-year under 
review. The workiog and other expenses. for the same period, including 
income-tax, amounted to £22,108 6s. 1d., leaving a balance of £28,921 6s. $d. as 
the net profit, making, with £2,168 1s. 1d. brought forward from the previous 
half-year, a total of £31,089 7s. 10a, For the corresponding period of 1908, the 
working expenses and other payments amounted to £21,816 3s. Interim divi- 
dends of 3s. per share for the quarter ended September 30th, 1904 (paid October 
26th, 1904), and of 3s. per share for the quarter ended December 8lst, 1904, pay- 
able January 3lst, 1905, together amounting to £18,213, have been declared, 
and after setting aside £10,000 to the reserve fund account, the balance of 
£2,876 7s. 10d. on the revenue account has been carried forward. The reserve 
fund account has been debited with £8,477 0s, 11d. for cost of cable repairs, and 
afcer being credited with interest on the investmentsand amount set aside from 
revenue now amounts to £472,964 12s, 1d., taking the investments at cost price. 
The establishment of a pension scheme for the staff of the company, to take 
the place of the existing system of endowment assurances, is recommended by 
the directors. Particulars of the scheme will be submitted to the meeting for 


its approval, 


Nernst Electric Light, Ltd. 


Tne directors’ report to be presented at the ‘fifth annual general 
meeting to be held on Monday, January 23rd, 1905, at the 
Westminster Palace Hotel, 8.W., af 2.30 p.m., reads:— 


The directors have pleasure in submitting the report and balance-sheet for the 
year ended September 30:h, 1904, showing a profit of £4,840 1s. 6d. as the result 
of the year’s trading, subject to depreciation. Acting upon the resolutions of 
the shareholders at the various meetings, the directors have succeeded in 
carrying through the scheme for the reduction of the ccmpany’s capital, which 
has now received the final sanction of the Court. ™1e suspense account having 
been written off, the profits made are available for distribution. The directors 
propose that a dividend be paid at the rate of 34 per cent., that £1,250 be 
allocated to a patent depreciation reserve fund, £100 to further depreciation of 
the investments, and that the sum of £349 3s. 6d. be carried forward. The 
retiring director is Mr. R. J, Wallis-Jones, who, being eligible, offers himself f 


re-election; 
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Official Announcements re Companies. 


Tux names of the following companies have been struck off the 
register :— 

British United Tramways. 

Clayton Engineering and Electrical Co, 

Electrical Automatic Loom Syndicate. 

Electrical Instruments Syndicate. 

Electric Traction Insurance Association. 

European Electric Railways and Public Works Construction Co. 

Farrall Incandescent Electric Light Syndicate. 

London and North-Western Electric Tramways. 

Metropolitan Electric Tubes Syndicate. 

Motor Hire-Purchase, Hire, and Agency.Co. 

Nottinghamshire Electric Tramways. 

South-West Wireless Telegraph Ship Co. 

Syro Switch Co. 

Tramways Construction Co. 


City of London Electric Lighting Co.—A meeting 


of this company was held yesterday (Thursday) at Salisbury — 


House, E.C. 


Dublin United Tramways Co, (1896).—The report for 
the half-year ended December 31st last, to be submitted to the 
meeting at Dublin on the 24th inst., states that the amount available 
for division is £50,313, out of which dividends for the half-year 
are recommended at the rate of 6 per cent. per annum on the 
preference and ordinary shares. It is proposed to write off £3,365, 
balance of the cost of the electric welding of the Dalkey line, to 
ones £4,000 to reserve fund, and £1,000 to accident insurance fund, 
eaviog £6,847 to be carried forward. A special meeting will be 
held after the ordinary meeting to considera Bill promoted in 
Parliament for the transfer of the undertakings of the Dublin 
United Tramways Co. andthe Dublin Southern District Tramways 
Co. to the Dublin United Tramways Co. (1896), Ltd. ‘ 


Northampton Electric Light and Power Co.— 
Resolutions have been unanimously passed by the several classes of 
shareholders, and also by extra-ordinary general meetings of the 
company, whereby the rights of the shareholders have been so far 
modified as to extinguish on certain terms the special privileges 
lately attaching to the “first issue” ordinary shares, and also con- 
verting the 6 per cent. preference sbares into 5 per cent. preference 
shares. The result is, says the Financial Times, that as from the 
1st inst., and subject to certain payments to be made out of revenue, 
there will be only two classes of shares—namely, ordinary and 5 per 


‘cent. cumulative preference. 


North Metropolitan Tramways Co.—The directors 
recommend a dividend at the rate of 4 percent. per annum for the 
half-year ended December 31st last, carrying forward about £230. 
During the half-year the number of miles run was 6,994,775, and 
the passengers carried were 67,054,611. 


City and South London Railway Co.—The directors 
have declared a dividend on the ordinary stock for the past half- 
year at the rate of 1? per cent. per annum, £1,500 being placed to 
renewal fund and £1,449 carried forward. A year ago the dividend 
was at the rate of 2 per cent. per annum, the same amount was 
placed to renewal fand and £746 carried forward. 


Metropolitan Railway Co.—The directors have de- 
clared a dividend for the past half-year at the rate of 3 per cent. per 
annum on the consolidated stock, placing £10,000 to special reserve 
and carrying £11,000 forward. This distribution is the same asa 
year ago, when £11,500 was placed to reserve and £21,000 carried 
forward. The dividend on the Surplus Land Stock is at the rate of 
22 per cent. per annum, or the same as last year. 


South London Electric Supply Corporation.—The 
company reports having sold during the quarter ended Christmas 
last 2,546,868 units, realising £21,760. The figures for the cor- 
responding quarter in 1903 were 2,009,230 units, realising £18,230. 


STOCKS AND SHARES. 


Wednesday Evening. 

Stock Exchange markets are swinging at the touch of rumours and 
reports; reports, that ie, not of the kind that usually follow divi- 
dend announcements, if a mild pun is permissible when dealing 
with such serious matters as stocks and shares. Last week, peace 
was to have been declared, the optimists said. This week, the 
Czar’s latest Order destroys the hope of early negotiations from the 
losing side. Ther:fore Consols have been dull, and one or two 
slight shocks to the speculative departments made the tone generally 
dull. The markets with which we deal in these notes have escaped 
any fall, but they fail to advance their prices as in the ordinary 
way would be the case at this season of dividend and interest 
distributions. 

National Telephone stocks remain the sport of speculative deal- 
ing. The Deferred came down with a ron from 115 to nearly 103, 
and at the time of writing it has firmed up to 107, showing a drop 
of 6 per cent. on balance. The Government's intentions are still 
unkoowp, but well-informed quarters state that apart from this 
reason for the rise, there are othera which would justify it upon the 
grounds of increased profits and increasing business. It may be 


added that the Post Office system is also developing, and officials 


connected with the Government telephones have told that they are 
“wiring” two to three hundred fresh subscribers every week. 
Perhaps a grain of salt should be taken with this boast, but the 
remarkable advance in private house telephones gives the statement 
a possibility of trath. 

One new comer to the pages of the Stock Exchange Official List. 
is the 44 per cent. Debenture stock of the Telephone Oo. of Egypt. 
Considering the avid way in which the fallaheen have recently 
been buying Egyptian stocks and shares, it is quite reasonable to 
suppose that there may be a quiet 5-point improvement in this 
Telephone stock. Chili Telephones are about 5s. better, being 
quoted at 61, ew 3s. dividend. Other South American Telephones 
remain unaltered. ; 

Both Great Northern and Indo-European shares have hardened 
this week upon the prospect of the Far Eastern strife being con- 
tinued. Great Northerns at 294 are 2 up, and Indo-European put 
on 10s. at 46. The Eastern group maintains its prices ; “China” 
shares recovered their 2s. 6d. dividend, and Eastern Ordinary is 
nominally a point lower at 1364 ex 1} per cent. There is still 
demand for Debenture stocks, and West Coast of America Fours 
show a point rise at 99, although Direct West India Cable 44 per cent 
stock lost 2, falling to par. Commercial Cable 4 per cent. Deben- 
ture has gained another 1 per cent. at 85, but the see-saw in the 
Anglo-American Telegraph stocks has left the Preferred 4 lower at 
1034, while the Deferred at 13 is easier. Some of the speculative 
fanciers are buying Amazon Telegraph shares, with a consequent 
rise to a sovereign in the price. There are always people to whom 
a £10 share, standing at a tithe of its nominal value, will appeal, 
and as the whole issue of Amazon shares is not more than 25,000, 
the market is easily moved. Globe Telegraph shares and Sub- 
marine Cables Certificates display no change. 

Despite disappointment in the reduction in the dividend on the 
City and South London stock—from 2 per cent. to 13—the price is 
quiet at 46. The market had looked for the same rate as before, 
and the slight increase of about £700 in the carry forward passed 
without comment. But the reduction in the Metropolitan Rail- 
way’s carry forward and appropriation to reserve was by no means 
relished, and although the 3 per cent. dividend has been main- 
tained, the price of the stock receded to 98%, after being all but par. 
Districts, however, are 24 up at 42. Other electrical railway issues 
require no notice so far as quotations go, but considerable interest 
was taken in the sum that the Central London might carry over 
to the current half-year’s account. The announcement is looked 
for next Wednesday. 

To say the Anglo-Argentine Tramway shares are better sounds 
like a platitude, but the fact remains that the Ordinary has risen a 
further to 8,%;, and the Preference to As we mentioned 
last week, the Ordinary are being talked to 10. All the Argentine 
Tramway shares are good. Belgrano Ordinary, “A” and “B” 
Preferences have respectively risen to 4},5{ and 73. The First 
and Second Debenture stocks are 106 and 1024. At the meeting of 
the Buenos Ayres Grand National the other day, the proposal to 
pay arrears of interest on the Firat Preference shares was passed. 
Shares changed hands at 6} directly afterwards, but in a very 
small parcel, and there are many buyers yet unsatisfied. Cape 
Electrics enjoyed a fillip to 14, which is ex the sixpenny dividend, 
and unless there is some reason unknown to us for the low level, 
the price looks decidedly cheap, even on the basis of the reduced 
distribution. ‘Tramway issues of all kinds have come into demand. 
Calcutta’s are } higher at 8%, London United Preference ; up at 10}, 
and British Electric Traction Second Debenture 2, at 98. Madras 
Electric Trams 5 per cent. Debenture is worth noticing at 102, and 
Colombo Electric 5 per cent. Debenture changed hands at 1034 
earlier in the week. Auckland 5 per cent. Debenture commands 
about a point more, while Brisbane Electric Trams 4} per cent. 
Debenture can be bought about 95. Brisbane £5 Ordinary are not 
better than 354. and the Preference of similar denomination can be 
bought about 4, both kinds being fully paid. Westinghouse Pre- 


ference keep in the neighbourhood of 27, and the Debenturc 


is 87. 

Electricity Sapply shares are marking time. Westminster 
Ordinary rose 3 to 13}, and the market is eagerly awaiting th> 
report, to see whether the rumours about the borough adopting 
incandescent gas instead of electric light are to be contradicted. 
Charing Cross Preference advanced ;; to 53, Holders of these 
shares should consider the advisability of exchanging into ‘City 
Undertaking ” Preference, which are a shade under 5, and possess 
almost as good security as their seniors. Metropolitan Preference 
at 5,%; are ;', up, and River Plate Electrics have bounded into 
favour. The Ordinary are 10s, a rise of 3, and the Preference at 
19s. are about 2s, harder. Nernst Electrics have been wanted at 12:. 

No doubt the correspondent who asks about the British Electric 
Street “ Traction” Co. means the ill-starred Tramways concern, the 
shares in which are unmarketable in the Stock Exchange. In fact, 
there has never been any free dealings in them, the connection of 
a certain notorious financier with the promotion having been well* 
known from the start, ‘ 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing 
Present or Dividends for the last 
- «MAME, Share, | sree years | | Jam, 18th, 
61,100 | African Direct Telegraph, 4 % De 100 | 
4 be, oe ee ee ee ee ee =| ee ee 
25,000 | Amazon Nos, 1 to 25,000 10 1 13 : 
119, 7002 Do, Debs., Nos,1101,250 Red, .. ee | 100 se 
8,105,680 | Do. do, do, 6 % 6% 1084— 1044 103 —104 104 108 
ee oe oe ee oe oe x 
600 4 Stock Red, ee ee oe ae 
"16,000 | Cuba Telegraph .. ling 63% | 5% 83— 
4,000,000 | Hastern Telegraph, 44% Reg, 20 | Stock | 7% | 7% 135 —188 134 —187 xd 1344 
1,955, Do, Pref, 8 <4 67 — 89 xd 88 
1,684, Do. 4% Mort. Deb. Stock Red. .. ee oe | Stock 105 —107 —107 106 
800, Eastern Extension, Australasia, and China 1% | 71% 14 184— 14 xd 13% 134 
820, Stock | .. 106 —108 —108 ‘ey 
B00, Eastern & Bouth Atricen Tele., 4% Mt. Db, Nos. 1 to 8,000, red. 1909 | 100 a « » 101 —108 101 —103 ; 
200, 0008 Reg. Mort, Debs, (Mauritius Sub,)'1 to 8,000 | 25 | 100 —102 100 —102 1003 | 1 
180,227 Globe Telegraph and 10}— 1 1 1 105 
150,000 Gress Noribern Telegraph | 10) | 198% | 15% Ka 284— 29 293— 
60,600 Cables wi 100 ee 99 —101 99 —101 
17,000 do-European Telegra) 10%, | 10 444— 46 45 — 47 
72,680 | Monte Video Telephone c Co., ee ee ee ou 1 8% 8 3- = 
1,988,888 | National Telephone, Pref. Stock .. | 100 6 6 —1 1084—1) 1 1 
1,966,667 Do, Det. 43 5 112 —114 106 —108 111 1 
15,000 Do, do, 6 % Cum. lst Pref, .. ee eo ee 10 6 6 1 13 — 15 14 
on-cum, 8rd. to ee ee 
Do, ao. | By 96 — 98 96 — 98 
689,593 4 % Deb. Stock Red. oe ee eo ee | 100 4 a P 101 —103 101 —103 102 101 
one and Elec, fall paid oo ee 1 : 
100,000 and 4 % var, 1 101,008 | 100 oe ee 96 — 99 96 — 99 ee 
11,889 | Reuter’s .. 8 aa 1— % aa 
8,808 Submarine Cables Trost ee ee ee ee oe ee | Cort, ee 120 —123 120 —123 1214 
179,9471 Do. do, | Stock | 104 —106 104 —106 106 
5,608 | West African Telegraph, Shares ee 10 2% 4% 73 ae 
,008 | West Coast of America, 1 to 80,000 and 58,001 to 24 ee 
West Coast of Am Bras, Sub, ‘Tel, 100 oe RE ee — 99 98 —1 
967,980 | Western * 10 1% 184— 14 134— 14 13% 18g 
0003 D>, Debs. 2nd series, i906 :. ..| 100 : 101 —103 10! —103 
000 Do, Deb, Stock Red... 100 100 —102 100 —102 
68,821 | West and Pa és 10 ee ee 
84,568 Do, do, do, 6° Cum. 1st Pref, ee ee 10 oe ee . 7 7 q 7 oe oe 
4,669 Do, do, do, 6 Cum, 2nd Pref. oo ee 10 ee ee 
80,0003 vo, do, do, 6 % Debs., Nos, 1 to 1,800 ee | 100 + ee 101 —-108 101 —103 1013 “a 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7% Cum. Pref. .. oo ee ee 10 ee oe 8 8 
00,0003 | Do, do. 5% 1st Mort, Deb. 96 — 100 96 —100 
100,000 British oe oe ee ee oe 10 8 % ee 1 93— 1 1 933 
100,000 Do. do 6 10 re ee ll 11); 11 
600, Do, do, 6 % Perpetual Debenture Stock .. e» | Stock ae ee ée 118 —120 118 —120 1193 
Do. do. % 2nd Deb.Stock Red. .. «| 100 95 — 97 95 — 97 93 
100,000 | British Insulated and H Cables ee ee oe ee 5 10% 8% oe 
100,000 do, 6 . Pret, ee ee oe 6 ae 63— 53— ee 
60,000 do, % 1st Mort, Deb. Red, oe oe oe 100 ee ee oe 101 —104 101 —104 ee ee 
60,000 |{Browett, Lindley & Co., er ee idd ee oe 
Brush lectrical ee ee ee ee of ee 
125,0003 Do, do, Perp. Deb. Stock .. ee | Stock ee 95 
125,0003 Do, do. Perp. Deb, ee | Stock oe oe 713 — 16 
,000 | Callender’s Cable 6 | 15% | 124% 94— 10 10 9% 92 
40,000 Do, do. do, 5 % Cum. Pref. ee 6 oe . 5— 53 6— 
90,0007 do, do, 44 % 1st Mort, Deb, Stock Red, | Stock 104 —106 104 —106 
1,860,014 | Central London Railway, Ord. Stoc! ee | Stock | 4 4 9L — 93 93 92 
494,098 do, 4 Pref, «oe ce | Stock | 4 4 101 —103 101 —103 1 1014 
1,880,000 City and So! th Londen Railw 43 47 46 
ee oe ee ee ee oe 0, t 
85,000 ton & Nos, 1 to 85,000 ee oe eo ee 8 5 aa 2— 2 2— 
99,261 Ligh hares, £8 pai 1 to 99, 5 Nil - 
17,189 Do, shares, 0 01017 189... ol i it 15 
Do. 100 ee ee — 62 11 — 82 
100,0003 Do, ~ 100 79 — 84 19 — 84 oe 
112,100 lectric Construction 10 112,100 .. ee oe eo ee ee 2 6.% 4.% 1g— 1 ee ee 
81,890 Do, do. 7% Cum, Pref.,1%081,890 .. a 
Do. do. 4% Perp. 1st Mort, Deb, Stock | Stock| 98 —100 97—99 xd | 97 
25,000 | General Blectric Co, (1900),5% Cum. Pref. .. « «| 10 5% 93— 10 94— 10 % 
200/000 (w. rel 4 oe oe ee oe — oe — io 
Henley’s a or. ee ee ee ee 1 
45,900 Do, do, ort. Deb, Stock | Stock 110 —112 110 —112 
60,000 | India-Rubber, Gutta-Percha & Works — 16 15 — 16 153 154 
iverpoo. Overhead Rail ee oe oo ee ee 
87,850 Maintenance 19 |20% | 20% 88 — 40 — 40 883 
150,0002 Deb, Bas. “Nos, 1,600 Red, 1909 | 100 1014—1034 1014—1034 
540,003 Waterloo & City Railway, Ora. Stock — 92 — 92 


* A penod of nine months, 


Quotations on Liverpool Stock Exchange, 


t Unless otherwise stated all shares are fully paid. 


| From Manchester Share List. 


(Bank rate_of discount 3. per cent. (April:21st, 1904), 
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| | — 
; SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. LO 
q Stock Olvsing Closing Business done 
Present NAMB. or Quotstions uotations week ended 
Share three years Jan, 11th, an, 18th. |Jan. 18th, 1905. 
q 20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 .. 5 er 
20,000 Do. 7% Cum, Pref. .. 10}— 103 10;— 103 P 
250,000 | Central Electric Su 4% Guar. Deb. Stock... .. 100 105 —1¢8 105 —1¢8 beer 
60,000 Cross and 6 |10% | 8% 8 — 8 18 of t 
40,000 Do. City Undertaking ” Cum, Pref, .. 5 oe 4 5 cont 
40,000 Do, ao. 5 ee 4 5 4g— 5 ee 
150,0007 Deb. ‘Red. . oo | Stock oe ee 108 —110 168 —110 ii ii 
10,695 | City of London Electric Lighting, | | 11 — 11 — 114 Rye 
40,000 Do. 6 % Cum. Pret 40,000 ee | 10 14 184— 14 
400,0001 Do. 5 Deb, Stock, (ise, at 115) all paid. |e 121 —125 121 —125 inst: 
800,000 44 d Deb. Stock, Prov. Certs., allpaid ..  .. | 100 101 —103 101 —108 dive 
40,000 of "London Lighting, Ord. 1—40,000 . 10 4% 4% 9— 9— 
4 20,000 Do. do, do. 6 % Pref., 40,001—60 =... 10 oe oe ee 12 — 12 12 — 12 . . the 
400,0007 Do, do. 43% Deb, Stock a 107 —110 107 —110 
260,000 Do. do. 44% 2nd Deb. Stock «. | Stock/ .. 10L —103 101 —103 wes 
4 800,0007 Do. do, 44 = Mort, Deb. Stoch .. | 100 108 —110 106 —108 xd 
21,000 Kensington and Knightsbridge Electric Or 6 | 12% 124— 18 124— 18 
90,000 do. do. Debenture Stock .. | Stock 102 —104 102 —104 at t 
110,000 | London Electric Supply Corporation, Limited, Ord. . 8 28 vett 
49,840 Do, 6 ee os ae 5 
250,0002 Do, do. 4 % 1st Mort. Deb. Stock Red | Stock 95 — 97 — 98 nece 
100,000 | Metropolitan Bleotris Supply, 1 to 100,000 .. | | | 18 — 184 18 — 184 
71,106 Do. 0. 43% Cum. Pref, 1—71,106, £8 paid 5 5% be ce 
220,0007 Do, 1st Mort. Deb, Stock’... 110 —115 110 —115 
260,0007 Do. do. 84% Mort. Deb. — Red .. | Stock es $6 — 98 96 — 98 
10,852 | Notting Hill Electric Lighting 10 6% 6% 144— 15 144— 15 oe imm 
59,000 Do. do. 4% Ist “Mort. “Deb. oe 100 102 —104 102 —104 1813 
| 40,000 | St, James’ and Pall Mail Electric Light, Ord... | 144% | 144%] .. 13}— 14 133— 143 28 ak 
20,000 do. do. 1 % Pret. 20,081 to 40,080 5 9 — 9 dave 
150,0002 do. do, 84% Deb. Stock Red .. | 100 98 —100 98 —1C0 100 p 
12,000 Markets Electric Supply, Ord. 5 | 4% 23— 23— ee tane 
50,000 Do. do. do. eo ee | Stock 83 — 87 83 — 67 
65,000 | South London Electricity Sapply, Ord. 6 12% | 8% 4a— 48 44— 43 43 thre 
100,000 | South Metropolitan Electric Light and Power ‘Ord. .. hour 
ij 50,000 (Late Blackheath and Greenwich 1 % Pref. 1 Ilys ee 
100,000 Dist. E.L.Co.) 43% lst Deb, Stock | 100 107 —110 107 —110 whic 
i! 80,000 | Urban Electric Supply, Ora ae 5 ee 5— 5% 5— 6% 
200,000 Do. do. lst Mort, Deb. Stock Red | 100 oe 104 --106 105 —107 1 men! 
110,000 | Westminster Blectric Supply, Ord. 6 | 12 % 184% 123— 13+ 13 — 184 13 135 
98,141 Do. 5 % Cum. Pref. 5 ment 
i * Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. say, 
ques 
a sin 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. hour 
y: x Week or} Receipts for | No. Milo. Week or} Receipts for | No. ‘le rov 
f Locality. fortnight} the week or | of | Total to date. Bikes Locality. fortnight} the week of | Total to date. — P 
3 ended, fortnight. | wks. opens ended. | or fortnight. | wks. ‘ 
4 | 
re £ £ £ £* * | | | £ * | | £ | £* * build 
Aberdeen... -. Jan. 14| 2,594 + 2303 338 | 46,719 + 5,811 10 | Dundee <a Jan. 1t | 2,043 | + | | 44 .. 
416 + 67) 35 | 113,228) + 630: .. | Dover.. 81 i— 53! 2 | 351 |— 
Bath .. ‘ 55 14] 1,156 280) 2 | 1,156 + 280; 123) .. Dublin 13] 8423/¢ 1799; 2 | 8423/4 199 47 |.. tion 
Birmingham | 99 13} 11,133 2 | 11,133 | + | | Farnworth .. | mear 
Blackburn | Glasgow... Jap. 14 30,397 | +3,122 | 33 471,094 | 423,130 724 | + 3 consi 
»  —Fleetwd| 14| 348\— 62 | 2 | 62) | cor velor 
Bolton 9 15 | 8,942 448] 42 | 77,156 | + 411 25 |.. | Halifax Jan. 11) 2,497 324 41 | 60,342 4,516 845 + 3 ew jy 
Bootle. | Huddersfield | 14] 2,420) + 191 41 | 52,906) + 3,610 28 | .. retur 
1 Bournemouth 95 1,879 185) 41 | 45,091 | Hull A 14] 4,246) + 251] 41 | 90,562 |410,871 18 | .. 
Brighton 15| 1,550;+ €6)/41 | 42,001; .. | Ilkeston ..| 1] 193\— 26/41 | 569)/— 44) 34) .. 
Bristol 245) | % | Ipswich o 672 24) 4t | 19,794 - 104 | .. tram 
Brit. Elec. Trac. Co. | | | Lan’kshire Trm. Co. | Jan. 12 | 1,382 | 23 | 2 1,382 | + 866). whic! 
tAirdrie |» 6f* 988] .. | 47 9457; .. |.. |.. |} Leeds. | gp 14] 10,540 £65 | 42 | 242,081 | 19,748 +84 
{Barnsley .. ..| 5, 6| 154/+ 21/52 | 8810/— 544] .. |<. || Leicester .. ..| 14] 3,450 2 | 3459; — and } 
a +Devonport alt 498 |+ 28) 52 27,541 1+ 3,344] 5 |.. || 4L.C.C, .. | Dee. 31 | 12,514 | +3,655 | 89 | 501,232 $103, +73 I 
+Dudley—Sto’rb’ ge | 7281+ 85] ,, 44,937 | + 1,468) 183 | .. || +Lowestoft .. .-|Jan.14| 136 17 2,318 home 
iGateshead. | 3, 6! 977/+ 144| ,, | 47,538 | + 1,485| 10f || Manchester.. ..| ,, 14 | 23,554 |42,274 | 41 | 502,991 | +2, 1891 +124 
+Gravesend, N'fleet | » 6| 188|— ,, | 12,901|+ 923/.. | ..° | Newcastle .. ..| 218) — porti 
tGr’n’k, Pt. Glsgw| ,, 6 668 + 166. ,, 29,878 | + 1,567; Th | .. || Newport oy 14] 1,651 206) 15 7,671 +1, 1,101 | —14 tram 
tHartlepool 6 | 987 |+ 44] ,, | 15,163] + 1,033| .. | | Oldham |. 637| 42 | 52,211 |+ 2,670 +48 
+Merthyr .. | 171 |+ 1 10,486 | + 49 | +Portsmouth ..| Jan. 7! 1,515 |— 1438 | 41 78,952 | + 6,232 | 144 
4Oldham — Ashton | 28,313 | — 1,184; & |.. || Rochdale... Salt te and 
+Potteries » 1,718 253] ,, 89,985 | + 6,535} | .. Salford ..| dan. 9) 8,085 |+ 532 40 | 165,271 8,136 | 80 | .. till 
+Sheerness .. -.|Jan, 4 12] ,, 8,846 |— 428) .. Sheffield » 8,917 730 | 42 | 196,543 |+ 4,892 | 843 |- 43 servic 
Southport 9 956 |+ 24] ,, 16,497 | + 482) .. South Lancs. Ne 
{South Staffs. 650 39,591 | — 8,965 - Southampton ..| Jan.12| 12) 41 40,369 |\— 2,304 .. tram) 
+Swansea 467 |+ 17) ,, 28,114 983 +Southend-on-Sea . Po 224 41 14,858 |+ 1,494 | 63) .. 
+Taunton 42 = ig 2,816 307) .. Stalybdge, Hyde, &e. ge accon 
+Tynemouth 190 |— 10) ,, 14,773 | — 1,057)! .. Stockport .. aa tracti 
+Weston-s-Mare .. Jan. 4 | 27 |+ vs 6,286 | + 526) .. +Sunderland ..|Jam15| 1,088 75 | 41 52,588 |+ 1,887 21 (+1 
360 \+ 59! 20,271 | + 10%.\+8 Tyneside 525 |+ 24) 2 525 |+ 24 89) .. Th 
i +Worcester. 271 \+ 167 | 47 14,748 | + 7,509) .. Walsall h 
+Wrexham . » 6 91 | 52 5,658 | — 1,014! .. +Warrington | Jan. 5 819 |+ 39) 40 12,904 |+ 450, TA! when 
+Yorks. Wool. Dist. 882 |+ 681 ,, 80,273 | + 9,063; 6 |.. West Ham .. ars » 32) 2,196 46 44,2:6 9°48! ordin 
| | : Wolverhampton Jan.11/ 1,435 .. oe, nterf 
Bumley ..|San. 14 | 2,084 |+ 491! .. 103 |+2g | Yarmouth .... d 
Burton-on-Trent ..| ,, 8| 656 42/404 | 13,928) .. | .. | | condl 
1 Cardiff 1,939 126) 40 £2,632 + 2,090 | 
: Carlisle -| » 14| S1'— 4) 2 341 — Cen. London Rly... | Jan. 14 | 14,377 |+ 266| 2 14,877 26) 6 |. traffic 
Chatham and. Dist. 996 — 15/ 2 996 |-- 15/988 + °8 City & S. Lon. Rly. » 15] 6,241 51] 38 9,462 102) 63) . ’ 
Colchester .. | G. N. and City Rly. | Jan. 14 | 3,128 2 3,123 - impos 
Cork .. .. | Jan, 12 + 98) 2 981/99 L’pool Overh’d Rly. 15} 2,985 |\— 182| 3 4,418 |— 812 6°57) . 
Coventry .. Mersey Railway ..| ,, 2 8, + 28 | 43] .. Capite 
Darwen | Jan. 18 199 |+ 4 | 42 9,482 |— 66/.. Met. District Rly... oe | 
| | 
4 i * Compared with the corresponding periol of 1904. + One week only. 
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LONDON, BRIGHTON AND SOUTH COAST 
RAILWAY AND ELECTRIC TRACTION. 


Iv has been well known in electrical circles for a considerable 
period that the directors of the L.B. & S.C. Railway have 
been meditating the adoption of electric traction on a portion 
of their system, on the single-phase high-pressure overhead 
conductor system ; their definite decision has now been made 
public. The first yortion of the railway to be electrified is 
that section which lies between Battersea Park and Peckham 
Rye, on which a shuttle service will be run in the first 
instance. The considerations which have guided the 
directors to this decision are given below, on the authority of 
the general manager of the railway, Mr. W. Forbes, to whom 
weare indebted for a most interesting and lucid explanation 
of the circumstances at an interview accorded us last week. 
The supreme difficulty experienced in handling the traffic 
at the great London termini is due to the delay involved in 
getting the trains into and out of them, on account of the 
necessity of shunting the lccomotives ; this operation cannot 
be completed at London Bridge within a less period than 7 or 8 
minutes with steam haulage. Electric traction presents the 
immense advantage of dispensing entirely with all shunting 
at the termini, so that it is anticipated that a train will 
depart again within two minutes of its arrival. The impor- 
tance of this reduction is self-evident, as it enables about 
three times as many trains to be handled during the busy 


hours, with the present platform accommodation, to increase - 


which would involve an expenditure quite prohibitive. 

By thus relieving the pressure at the termini, the manage- 
ment will be enabled to turn its attention to the develop- 
ment of the more remote suburban districts, up toa radius of, 
say, 30 miles ; hitherto this has been absolutely out of the 
question, on account of the impossibility of accommodating 
a single additional train at the termini during the busy 
hours. There is no doubt whatever that if an express 
service of one or two trains, morning and evening, could be 
provided from sucu districts, they would immediately be 
populated by business men, anxious to live in the country 
and work in the town, and would be rapidly developed by 
builders. 

The increased acceleration obtainable with electric trac- 
tion as compared with steam haulage, and the higher 
mean speed resulting therefrom are also very important 
considerations to the company, on account of the rapid de- 
velopment of the South London Tramways during the past 
few yeare, which has not been without its effect upon the traffic 
returns of all the railway companies serving that district, 
and there is every prospect that the competition between the 
tramways and railways will become still more keen within the 
near future. An examination of the map on p. 116, 
which shows the railway system of the London, Brighton 
and South Coast Raiiway, and the electric tramways existing 
and projected in the southern area, will bring this forcibly 
home to the reader. It will be seen that there is hardly a 
portion of the railway network which is not paralleled by 
tramways, and several gaps which appear in the latter, such 
as those between Streatham and Norbury, Forest Hill and 
Crystal Palace, are known to be the subject of negotiations, 
and will very soon be bridged over. It is evident, therefore, 
that in order to retain the existing volume of traffic, and 
still more to increase it, the company must provide a train 
service which shall be in no way inferior to that of the 
tramways as regards speed and convenience, and this can be 
accomplished in no other way than by the adoption of electric 
traction. 

The problem, however, which the directors had to face 
when they turned their attention to this matter was no 
ordinary one. It was essential that there should be no 
-nterference whatever with the existing train service—a 
condition far more difficult to fulfil than in the case of the 
underground railways, on account of the incessant nature of the 
traffic, day and night, the complicated relations of the com- 
pany’s system with other railway systems, the limitations 
imposed by bridges, &c., and other factors involved—while the 
capital outlay had to be kept down tothe minimum, and absolute 
reliability of the service to be assured. On one point the 
directors were agreed—that the adoption of the third- 
rail system was absolutely out of the question. Not only 
would there have been. very serious difficulties in the 


electrical equipment of ‘the track, in addition to the 
personal risks inherent to the use of an exposed con- 
ductor near the ground level, but there were also 
insurmountable obstacles in the way of the third rail, chief 
of which was the existence of Claptam Junction. To 
carry the third-rail system through that maze of rails and 
crossings, belonging to a number of separate companies, who 
would naturally have strenuously objected to interference 
with their property, and would have raised bitter opposition 
to the scheme, would, indeed, have been to construct a 
gigantic death trap for the platelayers and other railway 
officials whose duty it is to maintain the tracks and attend 
to signals, &c. ; moreover, a derailment of any train, whether 
belonging to the Brighton Co. or not, would have involved 
a complete breakdown of the traffic at the most busy railway 
junction in the world, which is constantly traversed by 
trains throughout the whole 24 hours. 

This, then, was the position when Mr. Philip Dawson was 
appointed, in 1901, to report on the whole question as con- 
sulting electrical engineer to the L.B. & S.C. Railway Co. 
Mr. Dawson was peculiarly well qualified for this task, having 
commenced his career as a steam railway engineer, and 
having been intimately associated with electric traction from 
the earliest days of its successful working. As most of our 
readers are probably aware, Mr. Dawson spent some years in 
the United States in the construction of electric street rail- 
ways, and since returning to this country at the very com- 
mencement of the tramway boom, has supervised the erection 
of more miles of electric tramway here than pro- 
bably any other living man. He fully appreciated 
the extreme complexity and importance of the problem set 
before him, and embarked upon an exhaustive investigation 
of the whole subject, which incidentally involved more than 
one journey to the Continent for the purpose of inspecting 
the latest developments in single and polyphase electric 
traction in Germany, Austria, Switzerland and Italy. The 
investigation has occupied upwards of two years, and has 
resulted in the accumulation of a mass of detailed informa- 
tion absolutely unique in its scope and character. A large 
proportion of the dossier consists of a detailed analysis 
of the existing steam service on the suburban lines of the 
Brighton system, and a comparison of the same with an 
electric service. Mr. Dawson’s policy does not countenance 
half measures. His report to the general manager, which 
was presented last July, comprises three bulky volumes of 
printed matter and a huge portfolio of drawings. The con- 
tents of these are, of course, confidential; but we recently 
had the pleasure ‘of examining some of the drawings and 
tables relating to the matter, and so fur as we could ascer- 
tain, no pertinent question could be asked to which the answer 
was not contained therein. The time-tables of the sub- 
urban service have been analysed, dissected, averaged, 
criticised and retabulated in every possible way likely to 
yield usefal information, and an entirely new set of tables 
has been drawn up for an equivalent electric service. The 
latter, moreover, bas been so arranged as to work in with a 
number of steam-hauled trains, which must cortinue to run 
on routes not to be electrified for some time after the com- 
mencement of the conversion. Again, the existing and 
prospective tramway service in competition with the rail- 
ways has been minutely discussed and compared with both 
the existing steam and the proposed electric service—to the 
disadvantage of the former, but to the advantage of the 
latter. The time tables are accompanied by a complete 
system of traffic charts, showing the position of every train 
at any instant throughout the day. The power diagrams 
for each route have been worked out, and these have been 
combined so as to give the load on the power station at any 
moment, the resultant station load curve for 24 hours being 
drawn out in full. 

The system of line equipment and working has also been 
fully detailed, down to the details of the insulators, bonds, 
&c. ; the sections of the cables have been ascertained, and the 
design of the power station has been laid down, with provision 
for extensions. The whole scheme, in fact, has been pre- 
sented complee, with detailed estimates of capital and running 
costs—not based upon guess-work, k2 it noted, but upon 
previous experience and authoritative data. Lastly, the 
specifications and forms of tender have been got out, and in 
all probability tenders will be called for, from all the leading 
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firms who have had experience in similar work, within the 
next few weeks. ; 

Turning now to the technical aspect of the scheme, we 
have already mentioned that the company had decided 
against the third rail system from the commencement ; Mr. 
Dawson also,. when he had investigated the conditions 
obtaining, fully concurred in this decision. There remained 
then only one alternative—overhead conductors at high 
voltage. Commutation difficulties barred the use of direct 


and Co.—namely, that quite apart from difficulties in con- 
nection with the running plant, the overhead equipment had 
given no trouble whatever. This was a most encouraging 
fact ; fur if two conductors of different polarities, at a pres- 
gure of 3,000 volts between each other and earth, could be 
successfully maintained and worked for a period of years— 
in spite of the fact that they ran through tunnels reeking 
with moisture, and traversed by goods trains hauled by 
locomotives belching volumes of foul smoke, and in spite of 
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current, and therefore the choice lay between single and 
polyphase currents. Of these the latter have been applied 
upon the largest scale, but, as_ was fully demonstrated at the 
inquiry in connection with the electrification of the underground 
railways, and confirmed by Mr. Dawson’s later investigations, 
the characteristics of the motors, controllers, &c., while suit- 
able for use on long runs, were not such as to recommend 
them for adoption on a suburban service with frequent stops. 
One fact of the first importance, however, was learnt from 
the experience gained on the Valtellina three-phase railway, 
so pluckily and successfully carried out by Messrs. Ganz 


the complications incurred by the use of two conductors at 
junctions and crossings—how much more easily could a single 
conductor be dealt with, under conditions in every way more 
favourable ! 

There remained to be dealt with the question of motors. 
Up to the time of which we speak, the single-phase motor 
was but in embryo, and had not been generally regarded as & 
possible rival to its elder brethren. Proposals had been put 
forward for installing on each train a syochronous 4.0. motor 
driving a D.C. generator, to feed direct current to the train 
motors, but they had not received much support. However, 
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when there is a real demand for a new machine, that machine 
is generally forthcoming, and in 1902 the Westinghouse Co., 
of the U.S.A., closely followed in 1903 by Dr. G. Finzi, of 
Milan, and the Union Electric Co., of Berlin, announced that 
they were in possession of a satisfactory single-phase motor 
which could successfully take the place of the direct-current 
motor for traction. Mr. Dawson’s inquiries and personal 
tests satisfied him that such a single-phase motor was in 
existence, and that the claims put forward on its behalf were 
well founded ; it possessed large starting torque, freedom 
from sparking, high power factor (except at starting—but 
this defect is in reality shared by the D.c. motor) and high 
efficiency. The essential difficulties were thus removed, and 
it became possible to proceed with the preparation of the 
scheme to which we have referred above. 

The main features of the system are as follows :— Power 
will be provided by a generating station to be erected at 
New Cross ; the generators will be driven by steam turbines 
(partly for the sake of the large overload capacity of this 
type of prime mover), and the “complete unit” system of 
boilers and turbo-alternators will be adopted—each set of 
boilers, in fact, will be separated from those adjoining by a 
party wall, to restrict the consequences of any accident to 
the narrowest limits. The alternators will generate at 6,600 
volts, 25 cycles per second, and the power will be supplied 
directly to the overhead conductors at 6,000 volts, without 
the interposition of any transforming apparatus whatever. 
This is an important feature, doing away with the whole of 
the capital and working expenses and the energy losses 
connected with transformer sub-stations. 

The cables will be laid underground, and each section of 
the working conductor will be separately fed, near the middle 
of its length. Switchgear will be provided in signal boxes 
for controlling the distributors, and for coupling sections of 
conductor together in case of necessity. 

The overhead construction will be of similar type to that 
which we recently described in connection with the Spindlers- 
feld system, with double suspension cables. The latter will 
bestranded of copper wires with steel cores, and will support 
the copper working conductor at intervals of a few feet, 
so that the possibility of a hve conductor falling within 
reach of the ground will be practically abolished ; safety 
devices, however, will be provided at the supports, by means 
of which a defective wire or cable will at once be earthed. 
The insulators will be carried on strong crossbars between 
steel side-poles. 

The running rails will not be bonded together for the 
return current; instead, each rail will be bonded to the 
outer of a concentric cable laid underground between the 
tracks, while the inner conductor of the cable will constitute 
a high pressure distributor. 

The rolling stock will consist of corridor bogie coaches of 
special design. The type of coach now so much in vogue 
on electric railways—z.e., with doors at the ends only—is 


by no means the best for affording speedy egress and ingress, 


and Mr. Dawson has altogether abandoned this design, 
in favour of sliding doors opposite each compartment at both 
sides of the coach. The cvaches will be open from end to 
end above the level of the cross benches, and will be provided 
With a narrow passage along one side only. The sliding 
doors will be closed by pneumatic power from either end, but 
can also be operated independently by hand. 

Current will be collected from the overhead conductor by 
means of a sliding bow. The exact form of the motors and 
controllers will depend upon the result of the tenders, but in 
any case motor coaches will be used, controlled by means of 
@ master controller. Special arrangements will be made for 
Ventilation—a point too often overlooked, or left to the 
Caprice and ignorance of passengers. 

Naturally, some months must elapse before the work of 
Construction is begun ; but no time will be lost, and we may 
hope to record the inauguration of the first electric section in 
atwelvemonth or 80. 

Returning to the announcement that the Battersea Park 
—Peckham Rye section will be the first section converted to 
electric traction, we again refer to the map. It will be seen 
that this particular section presents ideal advantages for the 

urpose of the preliminary trials. The traffic over this section 

tween Victoria and London Bridge amounts to 7,000,000 
Passengers yearly, exclusive of short-distance passengers and 


season ticket holders ; but the bulk of the traffic is carried in 
the morning and evening, and there are but few goods trains 
over the section, while no main line or suburban traffic 
whatever passes over it. Thus there will be no difficulty in 
equipping this section for electric traction without in any 
way interfering with the convenience of the public. 
The electric service will, at first, consist of a shuttle 
service between Battersea Park and Peckham Rye only, 
during the slack hours of the day ; when the electrifica- 
tion is compieted into Victoria and London Bridge, a con- 
tinuous service of electric trains will, of course, be run 
between these two termini. 

Power will probably be purchased, in the first instance, 
from existing supply authorities, It should be clearly 
understood that the equipment of this section has no analogy 
whatever with the experiments carried out at Earl’s Court 
some years ago. It will not be done to ascertain whether 
electric motors can haul a train, or to stave off the hour of 
complete conversion. 

- The system to be adopted is new to this country, and it 
will, no doubt, be necessary to modify the details here and 
there to satisfy the requirements of the Board of Trade— 
which, we may add, bas adopted an attitude entirely favour- 
able to the project. On this short line it will be possible 
to eliminate the small troubles which must inevitably occur 
at the commencement of an undertaking of this magnitude, 
to train the railway staff, and generally to “organise 
success.” 

Moreover, the whole of the work to be done will ultimately 
form part of the complete equipment of the system, so that 
the capital now to be laid out will not be wasted on a mere 
experiment. When sufficient experience has been gained on 
the section in question, the system will be extended to the 
termini at Victoria and London Bridge, and possibly 
by degrees to the whole of the company’s suburban area. 
It is important to note that the single-phase a.c. motors 
will be capable of running without material loss of 
efficiency over direct-current systems operated at 500 volts, 
and as the Brighton Co.’s system makes connections at 
New Cross and elsewhere, with railways which are being, 
or will be, equipped with direct current, their trains will be 
able to run over these lines without difficulty. 

In concluding this outline of the undertaking, we wish to 
express our thanks to Mr. William Forbes, general manager, 
and to Mr. Philip Dawson, consulting electrical engineer to 
the company, forthe kindness with which they have assisted 
us in acquiring full and authentic information as to the 
important movement about to be commenced. 


PROGRESS IN ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY IN 1904. 


By JOHN B. C. KERSHAW, F.LC. 


Introduction.—The chief developments during 1904 in the 
progress of the electro-chemical and_electro-metallurgical 
industries, have occurred in connection with the electric 
methods of iron and steel production. Early in 1904 the 
Canadian Government appointed a Commission of experts 
to investigate and report upon the Heroult, Keller, and other 
processes now in use upon an industrial scale in Europe, and 
during the past year the Commissioners have witnessed the 
several processes and furnaces in operation, and have carried 
out important tests with the same. The report which has 
just been published is favourable to the new methods, and 
some details from it are given under the section of this 
article devoted to iron and steel.* In the aluminium and 
alkali and bleach industries little actual progress is to be 
recorded, a result partly due to lack of demand in the one 
case, and to the unfavourable state of the market for bleach 


in the otber. : 
The copper refining industry continues to be one of the 


*Bee also Exuo. Rav., December 23ed, 1904, p. 1017. 
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most progressive and successful of the electrolytic industries. 
The calcium carbide industry is also progressing slowly, 
although still handicapped by the mistaken over-develop- 
ment which marked its early years. 


Renewed attention has been directed during the past year. 


to the electrolytic methods of sterilising sewage by means of 
hypochlorite solutions, and to the purification of drinking 
water by means of ozone, and in the latter case some progress 
has been made in establishing the method upon a commercial 
basis. 

The fixation of atmospheric nitrogen, either in the form 
of a combination with oxygen by spark discharges through 


air, or in the form of a cyanide by electric furnace methods, . 


has also attracted much attention, although it is yet too early 
to regard any of the processes now being tried upon an 
industrial scale as past their experimental stage of develop- 
ment. Details of the progress in all these industries, and 
in the nickel, tin and zinc industries, will be found under 
the respective headings below. 

Aluminium.—Although three of the companies producing 
this metal have increased their plant during 1904, it is 
doubtful if the output of aluminium has increased. No 
official figures for the production have been published since 
1902. The writer estimates the 1904 output at about 


8,500 tons in the 10 works engaged in the manufacture. . 


Since the capacity of these same works is now about 17,500 
tons per annum, a considerable amount of reserve power and 
plant is installed. In the majority of instancer, this is being 
employed in other branches of electro-metallurgical manu- 
facture, but as the demand for aluminium increases it will 
no doubt be devoted to the production of this metal. 

A new company for promoting the manufacture of alu- 
minium in Italy from native bauxite has been floated during 
1904 in Rome, and a works is planned for this purpose in 
the valley of Pescara. When completed this will bring up 
the total of aluminium works to 11, situated as follows :— 
America, 3; United Kingdom, 1; France,2 ; Germany, 2 ; 
Austria, 2; Italy, 1. 

As regards wiilisation, there is nothing very pew to 
report during the past year. The Goldschmidt-Vautin 
“‘thermit’ process has been much “ boomed,” and an 
English company with a capital of £50,000 has been 
registered in London, to purchase and exploit the English 
patent rights. In America the use of aluminium for over- 
head transmission lines continues—in Europe this applica- 
tion of the metal makes little progress. The possibility of 
obtaining electro-deposits of aluminium bas been proved 
during 1904 by Dr. Patten, and the difficulties of plating 
other metals «pon aluminium have also been overcome by 
Burgess and Hambuechen, and by two Sheffield workers. 
These processes may, in time, become of some industrial 
importance, since they may form the basis of methods of 
refining a cheap and impure form of the metal. 

Alkalies and Bleach_—The electrolytic alkali and bleach 
industry bas not been in a very flourishing condition during 
1904. The effects of the rupture between the Le Blanc and 
electrolytic makers which marked the year 1902, and the 
consequent fall in the price of bleach, have not been 
entirely remedied by the modified form of agreement which 
was adopted early in 1904. The price of bleach has not 
reached its former level of £6 per ton, and at present is 
only about £4 7s. 6d. f.o.r. Liverpool. Consequently mostof 
the electrolytic alkali makers in Europe find the manufacture 
of this chemical unremunerative, and are seeking other out- 
ot for the chlorine produced in their electrolytic alkali 
cells, 

In this country the Castner-Kellner Co. are making zinc 
chloride by the Swinburne-Ashcroft process ; in France the 
Société la Volta, at Moutiers, are producing carbon tetra- 
chloride ; in Italy the Electrolytic Alkali Co., with works at 
Piano, are manufacturing carbon tetrachloride and pure 
hydrochloric acid ; and in America, the Acker Process Co. 


ure making tin crystals (tin tetrachloride) with the elec- 


trolytic chlorine previously devoted to bleach manufacture. 
Attention is also being given to the industrial recovery of 


the hydrogen escaping from the cathode compartments of the 


cells (1 ton of hydrogen gas is produced for every 35 tons of 
chlorine) ; and in Germany and -France this gas is being 


collected, dried, compressed and sold in steel cylinders for 


various purposes. 


As regards dividends of the two English companies, the 
Electrolytic Alkali Co., which works the Hargreaves-Bird 
process at’ Middlewich has passed its dividend upon the 
ordinary and preference shares during 1904, while the 
Castner-Kellner Co., with Works at Weston Point, has been 
obliged to reduce its distribution from 6 per cent. to 4 per 
cent. 

Calcium Carbide.—The chief event of the past year in this 
industry in the United Kingdom, has been the delivery of 
the final judgement in the patent infringement case between 
the Acetylene Illuminating Co. and the United Alkali Co., 
which has been before the Courts during the last two years. 
The House of Lords’ judgement in this case was delivered in 
November, and was against the appellants. The Willson 
British patents for calcium carbide production, which the 
Acetylene Illuminating Co. purchased in 1895, are, therefore, 
declared invalid, and the manufacture in the United King- 
dom is now open to all. Since calcium carbide can at 
present be more cheaply produced in Norway and Sweden 
than in this country, the decision in this case is not likely to 
have much effect upon the industry, and neither the United 
Alkali Co., the defendants in this long-fought patent case, 
nor the British Aluminium Co., who prcduced calcium car- 
bide at Foyers for many years under an agreement with the 
Acetylene Illuminating Co., are now manufacturing this pro- 
duct. 

As regards production in Europe and in America, no very 
reliable figures have been published for a long time, owing to 
the very unsettled state of the industry. The writer esti- 
mates, however, that about one half of the works originally 
planned and built for carbide production are now operating, 
and that in these 50 works, between 60 and 70 thousand 
tons of carbide are being produced annually. The industry, 
therefore, although it has not realised the extravagant expec- 
tations of its early promoters, is still one of the most 
important of the electro-metallurgical industries. 

The utilisation of acetylene gas for central lighting instal- 
lations is steadily extending, and in Italy, Germany, France, 
Switzerland, America, and in this country, a very large 
number of such installations are in operation. A recent 
writer in the Engineer has estimated the total to be 250. 
Even in this conservative country, where electricity, coal- 
gas and oil are so generally found in rivalry, acetylene has 
been adopted for the lighting of 16 village communities. 
The average price of the gas delivered by these installations 
is stated to be 55s. 3d. per 1,000 ch. ft., and it is necessary 
to remember, in comparing this price with that of coal-gas, 
that its illuminating value, when burnt under the most 
advantageous conditions, is 20 times that of the latter. 

An improved form of acetylene lamp, free from the defects 
of that tried two years ago, is now being used with success on 
certain of the London omnibuses. In time one may expect 
this lamp will entirely oust the bad and smelly oil lamps still 
generally employed, and greatly increase the consumption of 
carbide in this country. 

Chlorates.—Little change has occurred during 1904 in 
the electrolytic chlorate industry. The number of works 
remains stationary at eight, and the power available for the 
manufacture in these eight factories lies between 30,000 and 
40,000 u.p. Further details of the factories for chlorate 
production are given in Table I. (p. 119) :— 

No very reliable figures for the total output of chlorates 
in 1904 can be obtained, and estimates based on the power 
available are misleading. Most of the companies engaged 
in the manufacture of electrolytic chlorates produce other 
products, and since the fall in the price of potassium 
chlorate below 3}d. per lb., the tendency has been to devote 
an increasing proportion of the power to the production of 
perchlorates and persulphates. 

Copper.—The electrolytic copper-refining industry con- 
tinues the most important of the electro-metallurgical 
industries, if judgement be based upon the capital sunk in 
it or upon the value of the finished product. The total 
number of refineries in operation at the present date is 32, 
distributed as follows :— 


United States ... 9 France... | 
Germany Russia 
United Kingdom 6 


Austria-Hungary... 2 
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The world’s output of electrolytic copper is estimated to 
be now 320,000 tons, and this total is still increasing, owing 
to the increase in size and productive capacity of certain of 
the American refineries. The value of the copper present 
in the vats alone, in the larger refineries is enormous, 
thus at the Anaconda Refinery which has 1,200 vats in 
constant operation, the total value of their contents is 
£450,000. 


The next day I was fortunate enough to meet Prof. 
Ashley, M.A., Dean of the Faculty of Commerce in the 
University. At a time when Oxford and Cambridge are 
declining to substitute subjects (necessary for a science 
degree) more beneficial than Greek for the undergraduates 
in science, Birmingham—the name of the place is asso- 
ciated with Chamberlain and commerce—is offering to train 
science students in accounting, commercial law, banking 


TABLE I.—Exectrotytic CHLORATE WORKS IN OPERATION IN AND AMEBICA. 


Name of company. | Locality of works. | Available x.p. | Utilised u.p. | Source of power. Process used. 
1. Messrs. Corbin et Cie Chedde 12,000 9,000 Water Corbin open cell. 
2. Société d’Electrochimie 8t. Michel 4,000 (?) | Water. Gall & Montlaur open cell. 
3. Société d’Electrochimie __... Sas Vallorbe 3,000 (?) Water. | Gall & Montlaur open cell. 
4, Buperfosfat Fabriks Aktiebolag A.G. Mansboe 4,600 (?) Water. Carlsen cell. 
5. Superfosfat Fabriks Aktiebolag A.G. (?) (?) Water. Carlsen cell. 
6. Gesellschaft f. Elektrochemische Industrie | Turgi ... 800 600 Water. (?) 
7. The North American Chemical Co. ... | Bay City sa 2,000 2,000 | Steam Harter cell. 
8. The National Electrolytic Co. . | Niagara Falls... | _ 2,000 Water. Gibbs open cell. 


The electrolytic extraction processes based on leaching 
the roasted ore with dilute sulphuric acid solution (Car- 
michael’s process) or with cupric chloride solution 
(Hoepfner’s process) have not developed during 1904, and it 
seems probable that these methods of extraction will only 
prove profitable under very exceptional circumstances. The 
electric furnace methods of concentrating poor ores are still 
in their experimental stage, and no details have yet been 
published concerning the industrial trials in Chili with one 
of the French design of furnaces. Jt would seem likely, 
however, that this method of obtaining a rich matte from 
poor ores will prove of industrial value. 

Hypochlorites.—It is difficult to obtain any reliable 
information concerning the present position of this industry, 
but the electrolytic methods of producing hypochlorite 
solutions are believed to have made some progress, both in 
Europe and America, during 1904. In America especially 
a large number of plants are electrolysing sodium chloride 
solutions, and producing hypochlorite of soda or lime for 
bleaching purposes, the caustic alkali in such plants worked 
with the diaphragm type of cell being run to waste. 
Kellner has introduced recently a similar process in Europe 
for obtaining an oxidising solution suited for breaking up 
and parting the fibre in the wood-pulp manufacture. 
Modifications of the old Hermite process for producing 
hypochlorite solution suited for sewage sterilisation, from 
sea water are also receiving attention, and an installation of 
a plant of this type is being operated in America. Two 
companies are exploiting hypochlorite cells in England, 
namely, the Electrical Bleaching Co. and Oxychlorides, Ltd. 

The first-named company controls the Vogelsang patents, 
and has worked a small plant at Nottingham for the past 
two years. The company has been reconstructed during 
1904. The second company owns the Atkins’ patents, 
and has a small experimental plant in operation in North 
London. 

In Germany a large number of electrolytic bleaching plants 
are in operation, the Schuckert and Haas and Oettel cells 
being those most generally employed. 

(To be concluded.) 


TECHNICAL EDUCATION: COACHING IN 
COMMERCE. 


By A UNIVERSITY LECTURER. 


Ir may not be as well known to the general body of English 
engineers as it is to those who reside inthe Midlands, that the 
Birmingham University has founded a Faculty of Commerce. 
Not very long ago I visited that city to see the new Univer- 
sity power station; the engineer in charge, who is a lecturer 
on the engineering staff, began to talk to me about com- 
merce. I was not a little surprised that, in the heat laboratory 
of this University, I should find a man who was, if I may use 
the word, “ bristling” with commercial facts and figures. 


public finance, technique of trade, and other similar sub- 
jects. Let me say, at the outset, that commerce is not yet 
a compulsory subject for the final in engineering, but I do 
not think that the time is far distant when ‘“ B.Sc. in Engi- 
neering, Birmingham,” will also mean that such graduates 
have been through some sort of commercial training. In 
the syllabus for the Faculty of Commerce, I notice that 
engineering, mining, metallurgy, physics and chemistry, are 
among the optional subjects, one of which must be taken 
in order to obtain the degree of ‘‘ Bachelor of Commerce” 
(B. Com.) in this University. 

The article by Mr. T. W. Sheffield, in a recent issue of 
the ELECTRICAL REVIEW, led me to wonder whether it is a 
thing practicable, or even remotely possible, to train engi- 
neers in commerce at a University. Only a few weeks ago 
Mr. Swinburne, in the course of an admirable, if amusing, 
address, ‘* Some Difficulties in Getting On” (why didn’t he 
call it “Some Difliculties in Getting Money?”), told the 
engineering world that the commercial man is valued more 
highly than the engineer or scientist. All of my students, 
after perusing that address, want to become commercial 
engineers. Where can they coach in commerce? After 
my conversation with the Dean of the Faculty of Commerce 
at the Birmingham University, I began to see dimly the 
possibilities of great things for this new and vigorous 
coaching centre. 

In municipalities and in private firms there is a cry, 
growing louder and louder each year, for “economy.” I 
discovered one solitary civil engineering student‘at Birming- 
ham taking courses of lectures in public finance, which 
deals, among other subjects, with municipal taxation and 
municipal loans. I wondered whether this knowledge 
would be valuable to him in after life, and I think, now, 
that he will get the pull over other competitors. Then I 
noticed a course of lectures on “ The Economics of Trans- 
port,” and there rushed to my memory letters received from 
old students who had gone into railroad service. 

Mr. Sheffield gives a striking comparison between Ameri- 
can and English methods of conducting business. On p. 55, 
and onwards, of the “Report of the Mosely Educational 
Con.mittee,” there are some pungent remarks concerning the 
commercial schools of America. Mr. Robert Blair, who 
wrote this section of the report, quotes from ‘“ Lectures on 
Commerce,” by H. R. Hatfield, of Chicago University, as 
follows :— 

“‘ While a school of mechanical engineering is required to 
fit a man for the practical parts of railroading, there exists, 
in that profession, a far more important career for the man 
who is competent to direct the traffic, classify goods, fix 
rates, watch the coming financial depression, know the signs 
of coming prosperity, has insight as well as experience 
with the questions of labour and the relations of employers 
to employ é:, understands the duties as well as the privileges 
of corporations, and who has the masterly mind to devise 
and carry out great financial operations.” He then goes on 
to tell us that there are principles of money and credit in- 
volved which are often not understood even by bank officials, 
The justification, if justification were needed, of Birming- 
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ham’s Faculty of Commerce, is found in the closing sen- 
tences of this extract:—‘‘ The man who has been taught 
to approach such problems [7.¢., commercial problems] must, 
in the end, prove an infinitely better head than he . . . . 
whose professional education has consisted of the chan 
events brought to his attention in the round of daily busi- 
ness. Men of this latter description will become accurate 
steady, and useful to the institution in minor positions; 
but, if promoted to high posts, they will be found to know 
really nothing beyond the dry husks of their professional 
exy erience,” 

In America, the Wharton School of Commerce has 250 
students; the course for graduation involves four years’ 
study in commerce, political economy, finance and political 
science. ‘“ The great industrial and commercial firms” [in 
America] “are abandoning the traditional methods of wait- 
ing for apprentices to ‘come through,’ and are attempting 
to manufacture the junior officers, by a rapid process, out 
of college graduates in technology and commerce,” says Mr. 
Blair. It is clear that the American “ Captains of Industry” 
look to education te make the “cadets,” just as they look 
for metals with different qualities, such as tenacity, elas- 
ticity, strength, &c., to be produced from raw materials— 
the ores. They are actually “making” men who can 
clearly and agreeably present the firm’s views, and who have 
the ability to extend the firm’s business, I am glad to be 
able to say that the Dean of Commerce at Birmingham was 
for many years at one of the American Universities. 

Let us turn to the history of our other great trade rival— 
Germany. I have before me the report, issued last Sep- 
tember, by Dr. Frederic Rose, the British Consul (at that 
time) in Stuttgart. There are, says the report, 429 com- 
mercial schools in the German Empire; including private 
commercial schools and such schools for women, we obtain 
a total of 540. The Commercial Universities have been 
founded about six years. In 1902-3 there were 74 indus- 
trial and technical managers (under which heading are 
engineers, chemists and architects) at the Commercial Uni- 
versity at F'rankfort-on-the-Main. It was only opened three 
years ago, and is under the supervision of the Prussian 
Minister of Industry and Commerce, Fancy our British 
Board of Trade interesting itself in education! At Aix 
there is the department for commercial science of the Aix 
Technical University. There are four sets of lectures upon 
the technical aspect of economic processes, production and 
traffic, and these are as follows:—(1) Knowledge of goods 
and raw material; (2) Mechanical technology; (3) 
Chemical technology; (4) Traffic. Another Commercial 
University is that at Leipsic. Founded only six years ago, 
already 1,000 students have matriculated. In 1902 there 
were 519 students, whose ages varied from 18 years to over 
30 years, Half of them were foreigners—110 Russians, 
and only 5 Englishmen being among them. At Cologne 
University there are 45 lecturers and professors in com- 
merce. Dr. Rose says in his report that “it is certainly the 
duty of the State, or municipalities, in default of private 
munificence, to provide adequate facilities at Universities ”’ 
for full instruction in commerce. 

Summing up this report upon commercial education in 
Germany, we may say that in 1892 there were 12,000 pupils 
and 175 commercial schools. To-day there are 48,000 


' pupils and 429 such schools, of which 230 receive State aid. 
Buildings are now being built for a Faculty of Commerce at. 


Berlin. Including this one, there seem to be five Universi- 
ties in Germany where lectures in commerce are given. 

As a national asset in the struggle for existence, it is im- 
possible to underrate an efficient training in commerce. 
Commercial acumen and ability must rule in a world which 
is so largely made up of such things. We have seen how 
the banker with his 6 per cent. drives the earl out of his 
castle, and we know that without well cultivated commercial 
instincts the man of business is already a failure at the start. 
He is like a naked savage with a stone-headed spear fighting 
a well-armed modern soldier. Your commercial man hates 
to be thought pedantic, and his great desire to make money 
will make him cordially detest a long training. But he will, 
in the near future, have to go through with it. However 
much we may differ from Mr. Chamberlain in politics, we 
must acknowledge that he was a great success in the no less 
stormy watersof commerce. He has practically founded the 


Faculty of Commerce at Birmingham, and he believes in it in 
no lukewarm fashion. 

At a time when Oxford has determined not to free itself 
of the shackles of the classics, when even Cambridge forgets 
that it is but senility to mumble over the ashes of the past, 
the young virile provincial Universities are outstripping the 
old decaying seat of learning. Mr. H. G. Wells in his 
essays. “ Mankind in the Making,” tells us that “in 100 
years from now the pass graduates of ripe old Birmingham 
will be crowding up to vote against the substitution of some 
modern subject for longhand book-keeping in the Little 
Go.” It may be so. But we must make the fullest use. 
of the things we have with us now, and leave to posterity 
the burden of the mistakes made by posterity. We at least 
can do our utmost to ensure that posterity shall not blame 
this generation—even that, in a few years, this generation 
shall not blame itself—by providing full and efficient instruc- 
tion in useful subjects at our Universities. Instruction in 
Greek or Latin should be regarded as a luxury to be taken 
up like golf or tennis by those who can so afford to spend 
their time. But there is reason to believe that instruction 
in commerce at our Universities is already a crying necessity. 
Let the Chambers of Commerce throughout the kingdom 
turn their attention to a subject more urgent than fiscal 
politics. Let them watch what America and Germany have 
been doing for the past six years, and bring pressure to 
bear on those who control the destinies of our English 
Universities. 


ELECTRICITY AT THE CAPE TOWN 
EXHIBITION. 


[By our SpectaL CoRRESPONDENT AT Cape Town. ] 


Tue Industrial Exhibition on Green Point Common, Cape 
Town, which has been looked forward to for some time by 
Cape Town people, was opened on November 26th by H.E. 
the Administrator-General, Smith Brook. 

At the time of opening the Exhibition could compare 
with many a greater kindred institution in other parts of 
the world by reason of its unfinished condition, a state of 
affairs that was noticeable in the electrical exhibits as in 
many other departments, and indeed at the time of writing 
there is much to be done before the display can be said 
to be in a finished state. With this statement comparison 
between the Cape Town Exhibition and its greater compeers 
ends, however, and it is not likely that it will ever be quoted 
as a rival to the St. Louis. 

Electricity Hall is at one corner of the triangle made by 
the Exhibition buildings, and there amongst other exhibits 
is located the plant of the Torque Electrical Engineering 
Co., of London, which company arranged to supply the 
power needed for lighting the grounds and stalls, and also 
for running the working exhibits driven. by motors, water- 
chute, &c. Two machines out of three are erected, whilst a 
temporary switchboard—a very temporary affair—is doing 
duty pending the arrival of the proper board from oversea. 

When completed the Torque Co.’s plant will consist of 
three “‘Peache” patent compound three-crank high speed 
single-acting engines, manufactured by Messrs. Davey, Paxman 
and Co., coupled direct to three multipolar compound-wound 
dynamos working at 250 volts, supplied by Messrs. T. 
Parker, Ltd., Wolverhampton. 

The steam is to be supplied by three Davey, Paxman 
economic 200 H.P. boilers measuring 8 ft. x 14 ft. 

The machinery erected consists of a 245-H,P, engine direct- 
coupled to a six-pole dynamo of 665-ampere capacity 
working at 375 r.p.m., and a 330-H.P. engine with a 10-pole 
925-ampere machine, also working at 375 revolutions. The 
remaining set to be erected consists of a 412-H.P. engine, 
and a 980-ampere machine working at 325 revolutions. 

These dynamos have drum former-wound slotted type 
armatures, and are supposed to stand a 25 per cent. overload 
for one hour, and a 50 per cent. one for short periods. It 
is not likely, it is feared, that this quality of even the 
smallest machine will be called for by the exhibition load. 

So fur the demand for power has been so small that the 
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plant has not been run, power being obtained from the Cape 
Town Corporation’s 440-volt three-wire system, 220 volts 
being supplied to consumers on the two-wire system, the 
balancing being done at the temporary switchboard in Elec- 
tricity Hall. - 

It is hoped that before the Exhibition closes the load will 
increase sufficiently to justify the running of the Torque 
machines, for although the Davey, Paxman boiler is pretty 
well known and used in South Africa, there is no large 
Peache engine nearer Cape Town than Johannesburg. 

The grounds are wired with bare copper on wooden arms 
on the tops of the buildings; both this work and the interior 
wiring are of a very temporary nature. 

Other electrical exhibits in Electricity Hall are those of 
the A.E.G. of South Africa, Johannesburg; the G.E.C. of 
South Africa, Johannesburg; and Messrs. Greenwood and 
Batley, Leeds. 

The A.E.G, stand undoubtedly contains the best electrical 
exhibit in the Exhibition. In the eyes of the lay public it 
is the best looking, while to electrical men it is most 
interesting both from the quality and the class of the 
exhibits. 

The stand iz splendidly illuminated by 150 Nernst and 
four flame arc lamps. It speaks well for these lamps that, 
notwithstanding the large number in the small space of the 
one stand, the light is quite soft and pleasant. 

Mining machinery is specially shown here, foremost 
among the exhibits being a 26-H.P. electric mine locomotive 
built to the specification of the De Beers Co. This is a 
splendid machine, being very strongly built, well finished, 
and having all parts well. protected. One noteworthy 
point about it is the curved roof which is placed over the 
cab to protect the head of the motorman. 

Some exceedingly good boxed-in motor switchboards, con- 
taining switch fuses and ammeter are shown; these are so 
arranged that it is’ impossible to open the doors of the iron 
cases while the switches are closed, and équally impossible to 
close the switches until the doors are closed and fastened. 

Brackets for the suspension of cables in mine shafts, with 
the necessary complement of joint and junction boxes, are 
also shown. 

In station fittings an A.E.G. removable carriage switch- 
board is attracting considerable attention, of which it certainly 
appears worthy. It is beyond the scope of this article to 
give a full description of this piece of apparatus, but it may 
be briefly stated that the instruments, switch, &c., are con- 
tained in a metal and glass case which can be bodily with- 
drawn to be wheeled away to the repair shop without any 
undoing of nuts or other fastenings. The breaking of the 
circuit on the machine side of the oil switch is accomplished 
by the action of pulling out the case mentioned above. 

There is a good collection of transformers, controllers and 
motors, a noticeable controller being one for crane work in 
which both hoisting and swinging motions are governed by 
the one handle. 

On a switchboard are placed circuit breakers, varying from 
heating coils for telephone lines, to big magnetic cut-outs for 
tramway systems, together with high and low-tension switch- 
board instruments of various deecriptions. 

The electroliers and table Jamps which are shown are 
most artistic and of a very high order, altogether in keeping 
with the general appearance of the stand. 

The G.E.C., of South Africa, occupies the next stand to the 
A.E.G, in Electricity Hall. ‘The exhibit-is illuminated by 
G.E.C. Meridian lamps, which are supplied with current 
from a small 125-volt machine direct-coupled to a 4-H.P. 
Secor oil engine. In connection with this machine, a 
G.E.C, T.A.-type voltage regulator is shown working ; it acts 
Very well indeed, keeping the voltage wonderfully steady on 
large load variations. 

A G.E.C. insulating coupling is shown on a motor- 
generator set which takes direct current at 110, giving three- 
phase at the same voltage. 

_ A large collection of measuring, recording, and registering 
instruments, both stationary and portable, are exhibited. 

Messrs. Greenwood & Batley, of Leeds, have a small 
stand in the same building, in which the De Laval turbines 
are shown. 

There are several electrical exhibits housed away from 
Electricity Hall, including that of Messrs. Siemens, Ltd., 


and the Technical and Commercial Corporation, Ltd., who are 
showing on the one stand. The chief feature of this exhibit 
is the show of Liliputian arc lamps which Messrs, Siemens have 
introduced into South Africa; they give 130 o.P., taking two 
amperes at 110 volts. Here they are shown four in series on 
a 440-volt circuit and two in series on 220 volts, and are 
giving excellent results on both. These lamps are being 
taken up by shopkeepers in Cape Town for interior lighting, 
and are meeting with a good demand. 

An interesting feature of this stand is one of Siemens’s 
“ F” type motors running as a dynamo, driven by a Field- 
ing & Platt oil engine. The motor is a 10-H.P. one, it is 
giving 6 KW. at 440 volts without the slightest sparking. 

A Siemens-Allen Admiralty pattern 14-Kw. ship’s set is 
also shown; the engine is of 22 u.p., the dynamo working at 
110 volts. The set is a most compact one. 

At the stand of Messrs. Govey & Co., Cape Town, a 
Veritys 220-volt 20-ampere dynamo and a Siemens “ F” 
type motor running asa generator, are being driven off one 
Hornsby-Akroyd 16-H.P. oil engine, the power generated 
being utilised for lighting this and some neighbouring 
stands. 

The telegraph and telephone departments of the Cape 
Government Post Office have a neatly arranged stand in 
which is located the Exhibition Telephone Exchange, for 
which a 100-line magneto board is used. The telegraph 
department is showing a collection of telegraph instruments 
varying from the old double needle to a working automatic 
Wheatstone set, while the telephone department has a varied 
collection of telephones of all kinds, testing instruments, and 
a model of a small central battery switchboard, beside a 
board used in the Cape Town exchange 20 years ago. 
Specimens of dry core, both aerial and underground, and 
switchboard cable, are shown in the various processes of 
jointing. 

On the whole, the electrical profession is well represented, 
considering the size of the Exhibition. It certainly needs 
to be, for various systems of lighting by vaporised paraffin 
and acetylene are being shown and vigorously pushed, while 
disquieting news comes from a rising town in South Africa 
—Butterworth—that an electric lighting scheme is being 
held over while the use of acetylene is being considered. 


WATER-POWER IN NEW ZEALAND. 


In confirmation of Mr. Hancock’s report on the available 
water-powers in New Zealand, referred to in recent issues of the 
EtectricaL Review, a further report has been issued by 
Mr. P. S. Hay, M.A., M.I.C.E., superintendent engineer of 
the Public Works Department. 

The various possible schemes are reviewed in some detail, 
and in the North Island, where a total of some 500,000 B.H.P. 
is estimated to be available, there are situated powers of 140, 
92, 50, 48,88 and 25 thousand B.H.P., &c., and numerous 
smaller amounts, 22 in all. The South Island contains some 
3,200,000 estimated B.u.P. of hydraulic energy available, and 
individual schemes of 750,550 and 420 thousand, several 
of 100,000 B.H.P., and 49 schemes in all, are scheduled. 

In October, 1903, some 180,000 u.P. of. machinery was 
being operated in New Zealand, and, at the present time, 
200,000 H.P. would appear to be a fair estimate. 

Locomotive traction 1s estimated to require an additional 
50,000 u.p. for an 8-hour day, so that there is evidently 
abundant surplus power for the future development of New 
Zealand as a manufacturing centre. In the course of his 
report, Mr. Hay says :— 

‘“‘Water-power is not to be obtained in New Zealard, 
except at considerable cost. Apart from the lake schemes, 
most of the possible schemes must of necessity be located in 


the central main range or its offshoots, which runs from ~ 


Otago to Marlborough, and thence through Wellington to 
Auckland Province. The best schemes appear at present to 
be obtainable by diversion of water from one lake to 
another or to the sea, or by diversion of water from 
one river valley to another at a lower level. All other 
schemes must be obtained by dams, or by dams and con- 
duits following the valley of the river utilised. Some of the 
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methods adopted in the mountainous countries of Europe 
seem suitable as patterns for the development of some of the 
New Zealand water-power schemes, but many of these are 
at present unique in character, and will demand special 
treatment, independent of precedent. 

“ Supposing all the schemes to be developed to work con- 
tinuously, the cost may tentatively be put at £115,000,000 
for the total 3,700,000 B.H.P., and if developed to work con- 
tinuously, the cost may similarly be put at £220,000,000.” 

The amount of effective power, after transmission, is put 
at 2,220,000 B.H.P. continuous working, or 4,440,000 B.H.P. 
for half-time full power. Assuming a rate of £12 per 
H.P.-year, the gross revenue would be £26,640,000 a year 
(in both cases) ifall the energy were sold. 


It is estimated that an installation of 420,000 B.H.P. of . 


electrical plant would be required to provide existing power 
needs in the islands, and the cost would be £12,000,000, 
exclusive of the conversion of railways, distributing networks 
in towns, &c. 

The cost of steam plant to give the total estimated avail- 
able powers would amount to about half the cost of the 
estimated hydraulic and electric plant, but the cost of 
working per B.H.P. might be double in the former case. 

The coal required for such an aggregation of steam plant 
of large and economical proportion would be 17,500,000 tons 
of best quality, but much more of New Zealand coal. 

This amount of coal would make an appreciable inroad on 
New Zealand’s relatively slender and fixed stock, while the 
water-power will aiways remain a national asset. 

The report is accompanied by numerous detailed reference 
maps of the drainage areas, lakes, and suggested sites of 
future power schemes, which should be of great value to 
engineers who may wish to investigate New Zealand’s claims 
as a possible Eastern manufacturing centre. 


Tue Warporrt ELEctricaL Power Co.’s Prosxcr. 


The New Zealand Mines Record recently contained an 
interesting description of the above company’s proposals, 
from the pen of Mr. Ed. E. Stark, chief engineer, and Mr. 
F, J. Williams, 

The hydraulic works are situated on the Waipori River, 
the drainage area above the intake being 95 square miles. 
The intake is in the form of a tunnel, 20 ft. in length, cut 
through the solid rock, and provided with headgates operated 
by rack and pinion. 

A dam is provided, with a retaining wall some 70 ft. wide, 
and a conduit some 2 miles long leads to the penstock, which 
is of masonry construction. From the latter two steel pipes 
lead to the power house—the effective head being 663 ft. 
and giving some 6,000 u.P. (theoretically). Each pipe 
supplies two Pelton wheels, which are guaranteed to have an 
of 80 per cent., when carrying 1,000 Kw. generator 
oad. 

The generators will be supplied by the G.E. Co., of 
America, of the revolving field, stationary armature type, 
giving three-phase, 50-cycle alternating current at 2,400 
volts pressure. 

Energy will be stepped up to 20,000 volts, in single-phase 
transformers, the u.T. side being arranged for either “ delta” 
or “star” connection giving line voltages of 20,000 and 
34,500 respectively. 

Electrically controlled oil-break switches will be employed 
on the H.T. side for regulating the load. The transmission 
line is to be 30 miles long ; six wires of *229 in. diameter are 
provided for carrying a 4,000-Kw. load. 

It is estimated that some 15} per cent. loss will occur in 
electrical generation and transmission, and 21 per cent. in 
the hydraulic works, and that some 4,000 H.P. can be 
delivered for distribution, the latter being eventually increased 
to 6,000. 

We understand that certain tenders have been accepted 
for carrying out the work. 


India-rubber.— Messrs. Figgis & Co., in their annual 
review, state that they had another year of activity. The increased 
consumption for motor, &c., tires has been continued. ‘“ Bear” 
selling has frequently resulted in a corner. The world’s consump- 
tion of fine rubber has practically left no stock for some months 
past. The supply of medium has increased, mainly from the West 
of Africa. 


THE SULLIVAN OUTGOING SIGNAL 
RECORDER. 


An instrument designed by Mr. H. W. Sullivan for recording 
submarine cable sigaals as they leave the transmitter at the 
sending station hag beea submitted to us, which, from its simplicity 
of construction and its efficiency, should meet with the same 
favourable reception at cable stations as his universal galvanometer 
has already received in the testing room. 

The object of an outgoing signal recorder is to provide a rscord of 
signals as they leave the transmitter, which may be compared with 
the message as recorded at the receiving station, and thus assist the 
clearing-house te trace the origin of errors. 

This is sometimes effected, in the case of both simplex and duplex 
working, by employing a leak recorder. That is to say, a very small 
percentage of the outgoing current is made to leak from the line 
terminal of the transmitter to earth through a recorder without 
traversing the cable, the amount of current thus diverted being 
regulated by a high resistance, so that it may not seriously weaken 
the signals entering the cable. In this arrangement a single out- 
going signal appears upon the paper tape in the form of a sharply 
defined movement of the ink siphon, followed by an equally abrupt 
back-throw towards, and sometimes even across, the z:2ro line, due 
to the discharge of the signalling condensers. The resulting record 
of signals is consequently confused, even with the simple uncurbed 
key; but when a curbing transn:itter is employed, the character of 
the outgoing signals is much more distorted and they are readered 
absolutely illegible. 

It is true that by tapping the a L employed for duplex working 
at a point more remote from the ‘sending ead, or even near to the 
distant end, the retardation produces much more smooth and 
distinct signals, and permits of the employment of less resistance in 
circuit with the leak recorder; but it will be obvious that the us: 
of a second sensitive recorder with a resistance in circuit entails 
considerable expense, and that an equally serviceable and much I< s3 
costly substitute isa desideratum. Various devices have been tried, 


Ovuteoina SianaL RECORDER. 


but, so far as we are aware, this instrument of Mr, Sullivan’s is the 
first really practical and inexpensive recorder for the purpose in 
question. It has a very low resistance, and can be inserted directly 
in the line circuit when working simplex, or in the cable or 
artificial line branch in the case of the duplex block system; £0 
that outgoing signals traverse its coil on their passage to the cable 
or artificial line, and produce a clearly legible record free from 
confusion arising from the back discharges across the zero linc. 

In devising a suitable outgoing recorder, the first essential 
was to modify the excessive back-throw due to the cable 
or condenser discharge after each signal. As, in the case 
of Mr. Sullivan’s signalling galvanometer—fully- described 
and illustrated in the ExzorricaL Revimw of November 3rd, 1899 
—the electrical damping device is sufficiently controlled by the 
mechanical damping brought about by the two camel-hair brushes 
to make received signals through a very long cable more 
sharply defined than they would be without this device, so in 
the case of the outgoing signal recorder a parallel result is obtained 
by regulating the electro-magnetic damping of the coil itself, the 
controlling force applied to the coil, and the friction of the siphon 
on the moving paper band, to give dead-beat and well-defined 
signals, the back discharge from the cable or condenser after each 
deflection of the siphon from the zero line being nullified either 
wholly or to any desired extent. Adjusted in this way, the instru- 
ment was found efficient for rendering signals clearly legible when 
sent by an ordinary transmitting key with 30 volts through a con- 
denser of 20 mfds., connected to an artificial cable having a K.R. 
of from 1,000,000 to 4,000,000, the recorder coil being shuoted with 
one ohm. This arrangement was not, however, suitable for signals 
sent by a curbing transmitter, owing to the cumulative effect of 
succession of similar signals, which caused them to become further 
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removed from the zero line. After trying many devices this diffi- 
culty was entirely overcome, by the ingenious expedient of applying 
highly flexible springs with adjustments to make them press perma- 
nently, with more or less force as desired, upon one face of the 
pivoted coil. 

To meet, however, the further difficulty introduced by curbing, 
which produced confusing effects and rendered the signals 
illegible, some aiditional remedy became necessary. This 
distortion of signals was eventually wholly obviated by appiying 
similar flexible springs to the opposite side of the coil at suitable 

oiots. 
The two counter-acting and flexible springs have the additional 
advantages that they can be adjusted to regulate the size of outgoing 
signals, and they may be utilised to control the coil’s movements so 
that the use of a shunt across the coil terminals and the usval con- 
trolling devise applied to the coil itself both become unnecessary. 

The instrument is provided with a well-fitting cover to protect 
the working parts and exclude dust and moisture. 


feet to steady it during the operation. Saddles required on the 
seiling are bent first according to measurement and then installed. 
The best method is to place a size larger coupling between the 
jaws of a double V vice. [The methods suggested in the foregoing 
paragraph do not meet with our approval.—Ebs. E.R.] 

The trouble met with in fire-proof buildings lies in the question 
of hangers or fasteners: there is no woodwork to fasten the pipes to, 
but a number of wrought-iron I-beams are available. Special 
wrought-iron hangers can be made, suitable for almost any con- 
ditions. This scheme has been applied to several power houses 
with good results. Fig. 3 shows a sketch of several circuits 
in 4-in. pipe conduits carried across the ceiling from the switch 
box to their respective outiets. Hach of these circuits, 12 in 
number, comprises two No. 14 B. & S. wires, and the conduits are 
held by hangers attached to the wrought-iron I-heams. The hanger 
is made of strap wrought-iron } in. thick and 1} in. wide, and isin 
two parts, the top and bottom. Each part consists of a bar 10 in. 
long, having a hole 4 in. ia diameter at each end and one in the 
centre ;.4 in. bolts and nuts serve to hold the 
parts together. The top bar has two extra holes at 
the centre to hold small wrought-iron lugs which 
grasp the I-beam. The top bar is put up first, 
then the pipes and the bottom bar. 

Figs. 4 to 12 represent band iron hangers 
used in the same power house The band 
iron is 4 in. thick and 1 in. wide, and is ser- 


viceable for all small sizes of conduit. In 


the majority of cases the I-beam is dug out 
on hoth sides to admit the lugs of the hanger. 
In fig. 4 is shown the hanger most commonly 
used, consisting of a small piece of band 
iron 5 in. long. It has a hook bend on each end 
and is secured in place by hammering both ends 
over the edge of the I-beam. There are three 
forms of this hanger, one to accommodate a single 


pipe, irregular in forra, one to accommodate three 
pipes and another to take four pipes. Fig 5 is 
a good firm hanger in three parts, the top and 
bottom and the Ings for hoiding them. The top 
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FIG. 3. 


FIG, II. 


and bottom pieces have a jin. hole in each end and 
the lugs have each a hole corresponding to these. 
One end is made up before installing, and the 
other is made fast to the beam. Two flat-headed 
bolts connect all three parts together and fasten 
them in placeonthebeam. Fig. 6is thesame hanger 
applied to two beams 1 ft. apart. The hanger is 
made to accommedate 10 or 12 4-in. conduits. 
The lugs are provided with hook bends on each 
end and a } ia. hole in the centre for a flat- 
headei screw to pass through. The ends are 
first bent up square and then hammered over 
the outside edges of the I-beam or girder. The 
other two parts are fastened to the hanging screws 
by small nuts on the bottom. Figs. 7 and 8 are 
| clamps or holders used to Keep the pipes uniform ; 
these consist merely of two plain wrought-iron 
G | bars held together by means of three flat-headed 


FIG. 6. 


Mr. Sullivan asks us to state that he is indebted to the kindness 
of the Eastern Telegraph and other companies for allowiog trials 
‘f the apparatus on their artificial lines and cables, during its 
design and after its completion. 


SOME HINTS ON CONDUIT WORK.* 


By T. F. M’MACKIN. 


Tax use of conduits or iron pipes is the favourite method of con- 
cealing wires for all purposes in newly erected edifices. Although 
this system has many advantages over the old methods employed, 
especially those involving the use of mouldings and porcelain cleats, 
it presents many difficulties not easily overcome. These difficulties 
are met with chiefly in overhauling old buildings, or in fireproof 
construction in warehouses, power houses, &c. In running circuits 
on the ceilings of a warehouse or storage plant, extra strong beams 
are often encountered. These run the entire length of the floor and 
are supported by 12 in. x 12 in. wooden pillars placed at equal dis- 
tances apart to increase the holding capacity of the floor. In 
passing under these beams a eaddle bend is required, as shown in 
fig.1, Fig. 2 illustrates a badly-made eaddle which is often used ; 
it is of poor workmanship and is dangerous in floors baving a low 
ceiling, Saddle bends on pipes under the floors are easy to make. 
Wherever the pipe crosses a beam it is pounded with a heavy 
plank or joist until it conforms to the shape of the beam, using one’s 


* From the American Electrician, 


bolts and nuts. Fig. 9is a channel-iron resting 
on two I-beams and having a §-in. hole drilled 
in the centre. A 4-in. close nipple and two 
4-in. lock nuts, one on top of the channel- 
iron and one inside the box, hold a con- 
duit box to the channel-iron. Fig. 10 isa hanger 

of the slip-joint type, the lugs used being the same as those 

just described. To each C-shaped lug is attached a U-shaped 
loop; a loose wrought-iron bar, 2 in. wide by } in. thick, laid across 
these loops, completes the hanger. 

Fig. 11 is a double pips hanger arranged in such a way as 
to accommodate two rows of pipes, one underneath the other, and 
is made of : in. wrought-iron. The upper bar carries 4 in. conduits 
and the lower 1}-in conduits, running parallel to each other. The 
hanger is supported by mears of two wrought-iron clamps, one end 
of which grasps the I-beam while the lower end is made to grasp a 
1-in. pipe. For convenience the clamps are made in two parts and 
held together by short 3-in. bolts and nuts, as shown in fig. 12. 
The 1-in. pipe which serves as the bottom hanger is provided with 
thread and lock nuts to prevent it from shifting. 

Fig. 13 is an arrangement used in places where no beams 
are to be had in the line of piping, as in the centre of an 
arch When the distance between beams is not more than 5 ft., the 
plastering can be dug out and achannel-iron inserted, extending 
from one to the other ard resting on the flanges, as shown. 

The principle of installing piping isa simple one. The hangers 
should be installed first, and then the pipecan be runeasily. Never 
attempt temporary hangers, if they can be avoided, as they are a 
great handicap. 


Light Railways and Tramways Association.—A 
party of members of this Association paid a visit to the power 
station of the Central London Railway at Shepherd’s Bush on 
Monday last. The Morning Post representative says:—'‘It was 
interesting to learn, too, that many of those employed at the power 
station are marine engineers and men from His Majesty’s navy. 
‘They know a good deal of their business beture they come to us,’ 
said Mr. Ounningbam, ‘and they have acquired the invaluable 
habits of discipline and readiness which are so essential in a concern 
like this,’” 
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SOME NOTES ON MACHINERY FOR 
ABROAD. 


By E. KILBURN SCOTT, A.M.Inst.C.E., M.LEE. 


A point which is liable to be overlooked when ordering machinery 
for abroad is that the climatic and meteorological conditions may 
be very different from those obtaining in thiscountry. Forexample, 
suppose a power gas engine of 2 certain size gives a certain horse- 
power in this country, thenif it is sent to a town situated at a con- 
siderable altitude above sea level, its capabilities will be much 
reduced. Ata place where the barometer read only 24, for example, 
the gas and air entering the cylinder at each stroke would only be 
about three-fourths of the amount of what it is when working at 
sea level. Again, in a hot climate the amount of cooling water will 
have to be considerably increased, because, not only will the average 
temperature be higher, but there will be a greater loss from evapora- 
tion. Additional provision must therefore be made for water- 
storage, and larger pipes and water jackets, &c., provided. 

Much of the above also applies to oil engines. When ordering 
such engines for the East, it is well to specify that they shall give 
their power with a low grade oil, for as sure as fate that is more 
likely to be used than the good quality stuff we teke as a matter of 
course in England. The writer once had an unfortunate experience 
of this kind. 

In the case of boilers the fire-gra‘es should be made to suit brown 
or lignite coal. Then if good quality coal is available, the grate 
can be reduced in area by a few firebricks, whereas, if sent out with 
an ordinary proportioned grate and only cheap coal is procurable, 
the boiler will be always working at a disadvantage. 

In the case of condensing plants the average temperature of the 
country for which it is intended, is mcst important to know, other- 
wise an ordinary proportioned condenser may go out to a hot climate 
and they may pump water through it till all is blue, and never get 
a good vacuum. 

Another matter which is often overlooked in electrical apparatus, 
is that it is fatal to send out wood to certain tropical countries 
owing to the trouble with white ants. In electrical work wood is 
etill used largely, and in many instances where it has no business 
to be. For the tropics it must be cut down to the lowest possible 
amount. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


33. *‘Improvements in electric cooking spparatus.’’ G.TrEusER. Januery 
2nd. (Complete.) 

40. ‘‘ Improved plough for use on the electric conduit for tramways or light 
railways.”’ J.J. ATTRIDGE. January 2nd. 

66. ‘Improvements in electric switches.’”’ C.SmirH. January 2nd. 

80. ‘* Improvements in electric arc lamys.’’ THE British THomson-Hovuston 
Co., Lrp. (The General Electric Co., United States.) January 2nd. 

123, “Improvements in apparatus for pid process of electric welding and 
other metal-working operations.” W. L. Wisr. (The Thomson Electric 
Welding Co., United States.) January 3rd. (Complete.) 

164. “Improved electroscope for radio-active subs‘ances.”’ F. H. Guaw. 
January 3rd. 

167. “Improvements in the insulation of wires conducting electricity.” 
H.G. Loncrorp, January 4th. 

177. “A device for notifying to an individual when an electric circuit fails, 
and especially for notifying the driver of a motor-car when the rear e'ectric 
light fails.” E.H. Pickrorp. January 4th. 

184. ‘Compensated single-phase alternating current commutator motor.” 
E. Arnotp and J. L. La Cour. (Date applied for under Patents Act, 1901, 
January 4th, 1904, being date of application in Germany.) January 4tb. 
(Complete.) 

185. ‘‘ Arrarvement for leading in and taking off the armature current of eom- 
pensated single-piase commutator motors.” E. and J. L, La Cour. 
January 4th. (Complete.) 

191. ‘‘Improvements in adjustable flexible connections for gas pendants, 
fluids, steam, or electrical conductors.” §. Quincey ani ©. Harrison. 
January 4th. 

206. ‘Improvements in and relating to electrical ignition devices fo. internal 
combustion engines.” J.A. January 4th. 

209. ‘tImprovements in electro-magnetically controlled fluid jressure 
motors.” E. De M. Matan. January 4th. 

210. Improvements in electric arc lamps.”” W. R. Ripincs. January 4th, 

211. ‘Improvements relating to electric arc lamps.” La SocirTE LEPERCHE 
AnD Cig, (Da‘e applied for pnder Patents Act, 1901, May 2nd, 1901, being dute 
of application in France.) January 4th. (Comp'ete.) 

250. ‘*An improved solution for the formation of accumulator plates,” 
M. Lorenz and H. Crane. January 5th. : 

254 Improvements in electric lighting.” Tue British THomson-Hovuston 
Co, Lrp. (The General Electric Co., United States.) January 5th. 

255. “Improvements in electric resistance units.” Tue British Tuom- 
“ata Co.,Lrp. (The General Electric Co., United States, January 


256. “Improvements in magnetic separators.” British THomson- 
Houston Co,, Lip. (The General Electric Co., United States.) January 5th, 


257. ‘Improvements in electric arc lemp electrodes.” Tur Britisn 
THomson-Houston Co., Lrp. (The General Electric Co., United States.) 
January 5th. (Complete.) 

311. ‘ Improve ments in apparatus for testing electrical resistances.” J. B. 
West. January 6th. (Complete.) 

818, “ Animproved device for attaching electric conductors to terminals,” 
A. MILLER, January 6th. 

815. ** Improvements in or relating to plates for secondary batteries.” 
W.P.THompson. (PGiiger Accum uatoren-Werke Act,-Ges., Germany.) Janu- 
ary 6th. (Complete.) 


820. ‘Improvements in and relating to electric power transmitting 
mechanism.” THE British THomson-Hovuston Co., Lrp., and B. Hopps, 
January 6th. . 

834. “Improvements in electrical apparatus applicable for exercising and 
therapeutic purposes.” F. Burks. 7th. 

841. ‘A new or improved thermostat.” W.G. Heys. (A. Goldstein, C.F, 
Patterson, R. L. McElroy, and J. E. Shepherd, United States.) January 7th, 
(Complete.) 

848. “Improvements in apparatus for converting multiphase current into 
continuous current,’’ Bruce Persixes & Co, Lrp.,and J. L. La Cour. January 
7th. (Complete.) 

852. “Protective apparatus for alternating current circuits.’’ H. P. Davis 
and F. Conrap. (Date applied for under Patents Act, 1901, January 20th, 190;, 
being date of application in United States.) Jauuary 7th. (Complete.) 

854. ‘Improvements in electrical measuring instruments.’’ EvERSHED AN» 
VicNoLEs, Lrp., and 8, EversHep. January 7th. 

868. ‘Improvements in vapour electric apparatus.”” ‘THE British THOMsoN- 
Hovston Co., Lrp., and J. Gray. January 7th. 

869. ‘Improvements in vapour electric arparatus.” A. M.Jacxson. January 
7th. (Date applied for under Patents Act, 1901, January 9th, 1904, being date of 
app'ication in United States.) (Comp'ete.) 

810. ‘Improvements in vapour ele:tric apraratus.” O. Krru. Janrary 
7th. (Date applied for under Patents Acts, 1901, January 9th, 1904, being date 
of application in United States.) (Complete.) 

874. ‘Improvements in electromotors for single-phase current.’ Axkt.-GEs. 
Brown, Bovert & Co. January 7th. (Date applied for under Patents Act, 1901, 
January 8th, 1904, being date of application in Switzerland.) (Com, lete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), 


1904. 

Execrric Insunatrors. J. G. Lorrain. (Societa Ceramica Richard-Giuori 
Italy.) 7,238. March 25th. 

SEALING OF THE ENDS oF INSULATOR ELECTRICAL Conpuctors., L. R. Lee. 
7,247. March 2tth. 

ELeEctricaL Fusr Boxes, JUNCTION BOXES AND THE LIKE. L. R. Lee. 17,249. 
March 26th. 

Process FOR THE PREPARATION OF Dynamo Brusnes. The British Galvanic 
Metal Packing Co., Ltd. (Galvanischen Mewall-Papier-Fubrik Actien- 
Gesellschaft, Germany.) 7,327. March 28th. 

Exvecrric I. Kitsee. 7,5¢6. March 30th. 

Execrric Fuses. L.R. Lee. 7,642. March 3lst. 

Exectric Toy Motors. W. Broad. 7,702. March 8lst. (Date caimed for 
patent October 5th, 1903.) 

Exectric IGnivinG Devick FoR ExpLosion Eneinrs. The Vereinigte Maschin- 
enfabrik Augsburg und Maschinenbaugeselischaft Niisnberg A. 17,733. 
March 31st. (Date claimed for patent October 19th, 1903.) 

TreLerHone Transmitters. W. Fairweather. (American Electric Telephone 
Manufacturing Co., United States.) 7,828. April ih. 


Power Cur-Ovr ror Execrric Raitways. H. F. Pieper. 7,869. April 5th. 


Recrivinc Devices ror Use WIRELESS TELEGRAPHY. G. Miller. 1,977. 
April 6th. (Date ciaimed for patent, May 2. d. 1903.) 

Fuses or Cut-Ours. J.H.Mercadier. 7,980. April 6th. (Date 
claimed for patent, April 7th, 1903 ) 

TELEGRAPHIC SIGNALLING Apparatus. A.G. Bloxham. (J. Goffin, Belgium.) 
8,234. April 9th. 

Systems or EvrctricaL Distrisution. J. 8, Peck, 8,285. April 9th. (Date 
cluimed for patent May Ist, 1903.) 

ExecrricaL Distrisution. P.C. Hewitt. April llth. 8,297. (Date claimed 
for patent April 25th, 1908.) 

ReEcrivinG Apparatus For UsE 1N WIRELESS TELEGRAPHY. G. Miller, 8,821. 
April 11th. 

FoR UsE 1N CONNECTION WITH ELECTRICAL ConDuLT TUBES AND Firtines. 
H. Hirst and C. E. Gunner. 14,767. July Ist. 

CLip FOR CLAMPING OR BINDING THE TROLLEY WiRES TO FittTinGs IN OVERHEA) 
Wire Systems or Etectric Traction. J.H. Luby and W. Hanis. 14,81). 
July Ist. 

SrcTor INSULATOR FOR OVERHEAD WIRE SysTeEMS OF ELEcTRIC Traction. J. Ii 
Luby and W. Harris. 14,815. July Ist. 

Execrric Arc Lamps. A. Bellardent. 14,911. July 2nd. (Date claimed for 
yatent under Patents, Act, 1901, September 5th, 1903, being date of applica- 
tion ia France.) 

ELEctTRIC BURGLAR AND Fike AtArms. C. A. Ali. 15,03, July 7th. 

Metnop or SELEcTING ELEcrricaL Imputses. D. W.Trov. 15,926. July 7th. 
(Date claimed for patent under Patents, Act, 1901, July 28rd, 1903, being 
date of application in Sweden.) 

Evecrrotytic Circuit-BREAKER. A. Kolling. 15,360. July 9th. 

Sus-STation ConneEcTING ARRANGEMENT YOR TELEPHONE Systems, I, B, Birn- 
baum and H.G, White. 15,382. July 9th. 

Sysvems or EvecrricaL Disrrisution. J. 8. Peck. 15,452. July 11th. (Date 
claimed for patent under Patents Acts, 1901, August 8th, 1903, being date of 
application in United States.) 

Varour Execrric Conpuctors. O, O.Kruh. 15,467, July llth. (Date claimed 
for patent under Patents Act, 1901, July 11th, 1903, being date of applica- 
tion in United States.) 

InpicaToRS FOR ELECTRIC W. P. Thompson. (Gesellschaft 
Drahtlose Telegraphie m.b.H., Germany.) 15,561, July 12th. 

Exectric on TELEPHONIC TRANSMISSION. H.Carbonnelle. 15,567. July 12th. 

Execrric Licut Firtines, Veritys, Ltd , and J. Sothcott. 15,782, July 15th. 

ELectricaL Fire Extincuiswer. H. Rupert. 15,874. July 16th. 

ELrEcTroDE FoR ELrctricaL Accumunators. K. L. Berg. 15,952. July 18th. 
(Date claimed for patent under Patents Act, 1901, July 18th, 19038, bei g 
date of application in Sweden.) 


Propucine Zinc FROM SULPHATE SoLuTIONS BY ELEcTROLYsIS. C, D, Abel. 
(Siemens & Halske, Act. Ges., Germany.) 16,896. July 25th. 


ExecrricaL BinptnG Screws or Terminats Bouchet, 16,581, July 
27th. (Date claimed for patent under Patents Act, 1901, February 15th, 
1904, being date of application in France.) 
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